







L »: v> - • 

i 

. 

NATIONAL 

CONVENTION OF 



f 

AGRICULTURAL TECHNOLOGISTS 




SEMINAR ON 

i 


/A. 




: - *! . 

//!« 



AGRICULTURAL 

CHALLENGES OF 1980s 

A! 


i 

t 

•> 

\yf| 



j 

j 

January 30-31 1976 

f 











L 





INSTITUTION OF AGRICULTURAL TECHNOLOGISTS, BANGALORE 




































ANNOUNCEMENT 


In pursuance of the general consensus of the participants of the National 
Convention on Agricultural Technologists held on January 30-31, 1976 at 
Bangalore, the general session at its meeting on January 31, 1976, resolved 
that a National Organisation called Indian Institution of Agricultural 
Technologists ” be formed and its draft constitution including the 
Memorandum, Bye-Laws and Regulations was approved. A special committee 
consisting of the following members as promoters was constituted : 

Dr. H. R. Arakcri . Chief promoter 

Dr. R. Dwarakinath 

Sri B. J. Nanjundappa 

Smt. T. Padmasini Asuri 

Sri K. Shankar 

Sri S. B. Navalli 

Sri S. P. Bhosale 

Sri R. S. Rana 

Sri K. P. Deshmukh 

Sri C. R. Ranganathan 

Sri N. B. Hiremath. Convener 

The Convention authorised Sri N. B. Hiremath, Convener, to, take such 
action as is necessary to get the Institution registered under the -.Mysore 
Societies Registration Act I960, and further authorised . i N. B. Hiremath. 
7, Lavelle Road, Bangalore-560001 to act on any comr&inication sent to him 
by the Registrar. 
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PREFACE 


The development of Indian agricultural productivity in order to meet 
the growing demands of an increasing population in 1980s is a gigantic task 
facing all those engaged in various aspects of agricultural development such 
as crop husbandry, animal husbandry, horticulture, forestry, fisheries, irri¬ 
gation, cooperation and agricultural finance. It requires a transformation 
of a traditional agrarian, sociological and technological structure into a 
modern farm society with all apparatus of factor and product markets, public 
services and industrial support, requiring huge capital expenditures. The 
technology we evolve must be relevant to the needs of the majority of common 
people. It should aim at improving the quality of life of every section of 
the population. 


The object of the two-day National Convention of Agricultural Techno¬ 
logists held at Bangalore on January 30-31, 1976 under the auspices of the 
Institution of Agricultural Technologists, Bangalore, was to discuss and focus 
attention on “ The Agricultural Challenges of 1980s ”, the Country has to 
face. Over 300 delegates comprising scientists belonging to the various 
specialised component disciplines of agriculture in its broadest sense, exten¬ 
sion workers, administrators, cooperators, bankers and agro-businessmen 
besides enlightened farmers, met and deliberated on the problems in retrospect 
and prospect. This publication embodies their ideas and thinking and action- 
oriented proposals emerging out of them, to meet the challenges in the next 
decade. 


The Convention consisted of the inaugural session, the general session, 
the specialised group meetings, the plenary session and the valedictory session, 
a detailed account of which has been attempted to be presented in this 
publication. 


It is hoped that the discussions and recommendations emerging from 
this National Convention will be of use to all those engaged in agricultural 
development activity including the ones responsible for policy formulation 
and their implementation. 


It is a pleasure for me to express my sense of thankfulness to the Executive 
Committee of the I.A.T. for having entrusted the responsibility of editing 




and publication of this important document. I thank Dr. H. R. Arakeri, 
Vice-Chancellor and Founder-President of the Association and Dr. R. 
Dwarakinath, Director of Agriculture and the present president who have 
provided the dynamic leadership for the conduct of the Convention and 
support to me in carrying out my work. Thanks are also due to my colleagues 
of I.A.T. and the University who helped me in this work and in particular 
to Mr. Gopalakrishna who bore the brunt of proof checking. 

I appreciate the very willing cooperation I received from Mr. M. H. 
Kaujalagi, Managing Director of M/s. Brindavan Printers and Publishers 
(P.) Ltd., Bangalore for the expeditious and elegant execution of the 
printing work. 


Institution of Agricultutal Technologists 
Seshadri Road, Bangalore-560001 
April 10, 1976. 


B. V. VENKATA RAO 
Convenor 

Publications Committee 
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Welcome Address 

Dr. R. Dwarakinath 

Director of Agriculture, Karnataka and President , Institution of 

Agricultural Technologists, Bangalore . 


Hon’ble Minister for Agriculture and Animal Husbandry, Sri N. Chikke 
Gowda, Hon’ble Minister for Forests, Sri C. N. Patil, Respected Vice- 
Chancellor, Dr. H. R. Arakeri, distinguished invitees, fellow technologists, 
Ladies and Gentlemen : 

It gives me great pleasure to offer to you all a warm welcome on this 
occasion of the National Convention of Agricultural Technologists and the 
Seminar on ‘ Agicultural Challenges of 1980s*. I do this on behalf of the 
Institution of Agricultural Technologists, Bangalore and the host of organisa¬ 
tions behind this Institution. We are glad that a large number of delegates 
representing several professional organisations from other States ofthe country 
are taking part in this first National Convention at Bangalore. I hope your 
stay in Bangalore will be comfortable and enjoyable and your participation 
in this convention would be satisfying and rewarding. The Institution of 
Agricultural Technologists came into existence in July, 1967 under the able 
guidance ofthe Founder President, Dr. H. R. Arakeri. It was born out of 
realisation that while we had a large body of agricultural professionals working 
in several fields and organisations, there was hardly any opportunity for 
them to come together on a common platform with a professional purpose in 
mind. It is in order to fill the conspicuous lack that the Institution of Agri¬ 
cultural Technologists was established with the basic objectives of : 
(/) bringing in together all technical personnel in the various fields of 
agriculture, (//) provide a forum for discussion, exchange and dissemination 
of scientific and technological information pertaining to the several facts of 
agriculture, (///) stimulating scientific and technological research and investi¬ 
gation on various aspects of agriculture and (iv) promote the profession of 
agricultural technology. 

It is a matter of pride that the Institution of Agricultural Technologists, 
Bangalore has, since its inception, maintained a purely professional interest 
in its activities. All its energies have been exclusively devoted for the promotion 
of professional development only. 






s 


Another characteristic feature is that it is not the organisation of any one 
particular discipline, but a brotherhood of disciplines. It provides a rare 
opportunity for a number of professional specialisations which constitute the 
complex called “ agricultural sciences *\ Further, our membership is open 
not only to those in governmental departments, but also to others in autono¬ 
mous institutions, business organisations and practising farmers. Thus, we 
have amongst us research scientists, extension specialists, academic persons, 
business leaders, retired officers and progressive farmers. 


Over the years, the Institution of Agricultural Technologists, Banga ore 
has sponsored regional centres of activities in various parts of Karnata a. 
Thus, at present, we have ten other units of activity spread over t e entire 
State, in addition to the Bangalore Centre. 


The Institution of Agricultural Technologists is engaged in several acti- 
vities. It organises talks by outstanding scientists in various s ° 

cultural sciences. The very first programme of the Institution was a lecture by 
Dr. B. P. Radhakrishna, the then Director of Mines and Geology, on Gro d 
Water Resources” delivered on 7th August 1967. The Institution has orga¬ 
nised Seminars and Symposia, from time to time. Our first 
for Millions ’’was inaugurated by Sri Devaraj Urs, our present Cl™, ef ’ 

It was followed by other Seminars on “ Hybrids for High ie s ' 

for Farmers ”, “ Seeds that Satisfy ”, "Consultancy Services and Fert.l s 
for Farmers ”. Recently, we organised a seminar on Identi ica 10 
Removal of Regional Constraints to Agricultural Production. 

The Institution is also bringing out reports and publications basedI on 
these talks and seminars which are available for the benefit o 
professional organisations and the libraries. 


The activities of the Institution have received wide appreciation in an 
outside the State. Encouraged by this, the Institution of Agricultural Tec no- 
'ogistshas nowsponsored a National Convention of Agricultural Technologists. 
1 here was a spontaneous response to this idea from all concerne . e e 
this morning with us about 300 delegates participating in the Convent n 
Apart from the organisations within the State, we have about 20 professional 
bodies from other States represented in this Convention. 


As a part of this Convention, a seminar entitled ‘‘Agricultural Chall- 
en ges of I980’s” has been organised. There is a general tendency for most of 
us to get engrossed in the day-to-day problems of implementing the technical 
Programmes. We, therefore, lose sight of the equally important problems of 
tomorrow. Development of a proper perspective of the tasks ahead is as 
important as the effective handling ofthetasks ofto-day. This seminar seeks 
to focus attention on the problems that need to be tackled by the various 
professional speciaisations in I980’s, the technical growth required to face up 
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to those tasks and the organisational development required to meet the 
challenges. A number of outstanding scientists and seasoned professional 
administrators are here with us for two days to participate in the seminar, 
several lead papers are being presented to serve as a basis for discussion. 


We have a Souvenir to be released on this important occasion. It puts 
together a number of articles by reputed authors depicting the problems, 
progress and promise of Karnataka, as the host State besides some articles 
with a bearing on the subject of the seminar. 

We have also organised an exhibition, dealing with the progress made in 
various agricultural spheres in the last two decades as well as the prospective 
responsibilities. 

We are fortunate to have our Minister for Agriculture and Animal Hus¬ 
bandry who is not only a graduate in agriculture, but also a progressive 
farmer himself holding agricultural destiny of the State in his hands. He 
isthe Chief Patron of the Institution of Agricultural Technologists in Karnataka. 
We are happy, he is with us this morning to inaugurate our Convention. 

Our Minister for Forests is a reputed and practical farmer himself. We 
are all aware of his abiding interest in modern agriculture. We are happy 
that he is with us to preside over the inaugural function and to release the 
Souvenir. 

Our Vice-Chancellor is indeed the architect of the Institution of Agricul¬ 
tural Technologists after serving the Karnataka State Department of Agri¬ 
culture with distinction, he became a member of the National Commission on 
Agriculture where his contributions are well known. In the past 3 years, as 
the Vice-Chancellor of the University of Agricultural Sciences, he has given 
the Institution of Agricultural Technologists all encouragement and sustained 
guidance. He is with us today to present the Keynote Address of the Seminar. 

We have amongst us distinguished scientists and professional leaders to 
present lead papers and to participate in the deliberations. Let me once again 
extend a hearty welcome to all of them, on behalf of the Institution and on 
my own, 
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Inaugural Address 

Sri N. Chikke Gowda 

Minister for Agriculture and Animal Husband]y, 
Government of Karnataka 


Esteemed colleagues, President of the occasion, Mr. C. N. Pati , ice 
Chancellor Dr. Arakeri, Director of Agriculture, Delegates, Friends, a les 
and Gentlemen: 

First of all, l must convey the apologies of the Hon ble Chief Minister 
who could not come here this morning as scheduled to inaugurate t is con 
vention, on account of other urgent State business. He has asked me to convey 
his best wishes for the success of this convention. I must say that on be a 
of the Chief Minister and my cabinet colleagues of Government of Karnata a, 

1 am very happy to inaugurate the National Convention on Agriculture. 
The Institution of Agricultural Technologists has been doing useful wor 
in supplementing the efforts of the Government, University and other agencies 
involved in agricultural production as indicated by the Director of Agricu tuie 
just now in his Welcome Address. I am very happy that the National Conven¬ 
tion is held at Bangalore under the aegis ofthe Institution of Agricu tura 
Technologists. As the Director of Agriculture said, I have the privilege of being 
myself a farmer and keenly interested in the growth of agricultural technology. 

I am a graduate in agriculture from the Agricultural College, Hebbal which 
has now become the main centre for the activities of the University of Agri¬ 
cultural Sciences. Being the Minister for Agriculture and Animal Hus¬ 
bandry, 1 have a responsibility for fostering the technical services in agriculture. 

I am happy that the Department of Agriculture the Institution of Agricultural 
\ Technologists and the University are well established in Karnataka State 

and I am very proud to say this. I am therefore glad that the Institution of 
Agricultural Technologists has made efforts to organise this first National 
Convention at Bangalore and to hold a seminar on a topic like ‘ The Agri¬ 
cultural Challenges of the 1980s” which very much concerns all of us. 
Modern agricultural technology has made a significant contribution in the 
past and it has a greater role to play in future. 

In the first eighteen years of our independence, till 1965, our agricultural 
progress has been largely based on the expansion of areas under cultivation, 
expansion of area under irrigation and application of improved agricultural 
practices. There was no doubt, an increase in agricultural production in the 
country, but it was too uneven and too slow to meet the needs of the country. 
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A break-through in agricultural development occurred in 1965-66 when 
the new biological material in the form of high yielding verieties became 
available to the farmers. Since then, there have been several marked changes 
in our agriculture. The new varieties coupled with the use of fertilisers, 
irrigation facilities, plant protection measures and better management prac¬ 
tices, have paid some handsome dividends enabling us to approach the goal 
of self-sufficiency in the country. 

It is estimated that the coverage under high yielding varieties in the country 
is about 14 percent at present. In the State of Karnataka, it is around 28 
per cent. It is essentially on account of these high yielding varieties and their 
popularisation that we have arrived at a more comfortable position with 
regard to food supply, today. 

But, there is no room for complacency. On the one hand, the task of 
feeding the rapidly increasing population poses a serious challenge to our 
technologists, planners, administrators and farmers, alike. The population 
in our country is still growing at a formidable rate of 2.4 per cent. To keep 
pace with this increasing population and to build up sufficient buffer stocks 
for emergencies arising out of crop failures, the rate of growth in agricultural 
production has to be much higher. On the other hand, a gradual increase 
in the per capita incomes of our population will exert an influence on the 
pattern of consumption, initially in enhancement of consumption of food- 
grains. Further, there will be a gradual migration of more and more people 
to non-farm occupations as our agricultural development progresses, and 
as our economy expands. It will be the responsibility of the farm sector 
to step up production to meet all these three eventualities, namely, the growing 
population, increasing incomes and larger non-farm segment. This year 
due to several factors and also the good harvests and good rains, the prices 
of the agricultural commodities have come down and the cost of production 
is increasing and this is one of the crisis of the farmers today and it is 
one of the primary problems of production in the agricultural sector. 

In Karanataka, we had set a target of food production of 61 lakh tonnes 
in the initial year of the V Plan, namely, 1973-74. By the end of the V Plan, 
/.e., the year 1978-79, we hope to reach a level of 75 lakh tonnes. By the 
mid 1980’s ;.e., the end of the VI Plan, we may have to reach a level of 88 lakh 
tonnes. 

On all counts, this is a very difficult task to achieve. In the light of the 
several factors I have just now mentioned, it is to be recognised that what 
we have achieved so far is what was relatively easy to achieve. For instance, 
we have generally, brought under irrigation most of the areas that could be 
easily irrigated. We have also covered large areas under high yielding 
varieties along with their production technologies, in areas where such a 
coverage is relatively easy. Further, we have influenced those progressive 
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sections of farm population which are relatively easy to persuade and 
progressive enough, to accept the innovations and adopt new varieties 
and their agrotechniques. 

What remains to be accomplished in the future is somewhat different. 
We have to take the new varieties and their production technologies to he 
regions where it is somewhat more difficult to satisfactorily it t em n 
We have to take our irrigation facility or dry farming techniques to the iso a ed 
pockets, where it is not easy to take them. Similarly, vve have to m e 
those sections of the farm population which have resisted tea op \o o 
new technology either on account of their disinterest in mo ern e 

or because of some insurmountable handicaps of economic, socia or 
phic nature. 


Therefore, one should expect that the achievement in respect of 
progress in agriculture would be progressively more i icu t. 1 should 

face up co thfc more difficult tack in agricultural development that we should 
up our technical agencies With farsight and statesmans ip. 

. . _, l~~T^ rhno O^IStS. 


Duiid up our technical agencies witn Tdrsigm- -- , ^ 

context, I consider that “Tomorrow belongs to the Technologists. 

With these consideration in view, we have to examine carefully certain 
issues. The first one is With several technical organisations oper g 
What is it that we can do to create an atmosphere for t em o ident |f U 

effectively than at present with good cooperation. This may m 
cation and removal of certain constraints limiting rapid progress. 

Second, we have to examine as to what steps we can take to inspr© 
technologists working in the scientific organisations, extension sys ms 
Private firms and those engaged in practical agriculture to enable th 
wake a much bigger contribution than what they are doing at presen 

Third, we have to explore the avenues by which we can attract better 
talent to the technical organisations, as well as hold and encourage tthe . o 
improve the overall efficiency of these bodies. We have to 
today the better element of the youth seeking employment in professional 
spheres is not placing their first priority on agricultural sciences. 


I am confident that the National Convention involving so many distingui¬ 
shed and experienced scientists and leaders and eminent persons who have 
contributed to this industry especially as seen in the invitation for tomorrow. 

Sivaraman and Dr. Arakeri, who were on the National Commission 
°n Agriculture and the Union Minister for Industries Mr. Pai, an economist 
himself are going to be here with you and they will also be contributing 
ideas to meet this challenges of the I980’s. Their valuable ideas and sugges¬ 
tions, I am sure, would be instrumental in gearing up our professional 
organisations to deal with the tasks of tomorrow. 
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Lastly, 1 must note with gratification that the Institution of Agricultural 
Technologists has held high the professional interests instead of getting itself 
engrossed in the day-to-day service considerations and like matters. I am 
also happy that this Institution which was established in Karnataka in 1967 
by Dr. Arakeri, is trying to bring together various disciplines, unique in 
their own rights, to interact with each other and make a common contribution 
for a rapid growth of the profession that creates wealth out of basic natural 
resources of land, water and climate and goes under the general name of 
“Agriculture.’* 

In concluding, let me wish you all the success in your noble endeavour. 
Please be assured of my personal interest in your professional activities as 
well as an unreserved support of my Government for any worthwhile proposi¬ 
tion that this National Convention and the Institution of Agricultural Tech¬ 
nologists may bringforth, from time to time. 

With this, I wish you all success and a very useful deliberations for the 
two days and also 1 wish to say that on behalf of my Government that the 
delegates who have come from other parts of the country will have a happy 
stay, good time and useful discussions in this Convention. 
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Keynote Address 

Dr. H. R. Arakeri 

Vice-Chancellor, University of Agricultural Sciences, Bangalore. 


Few problems have been more anxiously and more widely e ate in 
recent years than that of increasing agricultural production all over t e wor 
in general and in India in particular. The problem is growing into a s u P en 
dous challenge in spite of many highly developed techniques ansing ou ° 
fascinating research conducted world over. We are still not ree r ° . e 
nightmare of famine although rainbow of self-sufficiency appears on t e orizon 
once in a while. The challenge of increasing agricultural production is an 
eternal one. The required production level has to be achieved year a er 
year. 


\ 

/ 


Professor Nurul Hasan, Union Education Minister in his Convo n 
iddress at the Indian School of Mines, Dhanabad said: “ In spite o improve- 
nents made and changes brought about through science an tec no ogy 
ve still have a long way to go and the golden age of all mel ^ avm 2 equa 
access to a good and abundant life is still a distant dream. 


It is a paradox that our country with the third position in the world in 
scientific and technical manpower, should get included at the or, °° 
Congress held in Rome in 1974 among the “ most seriously affected (NoA) 
countries with regard to food. Dr. M. S. Swaminathan, while delivering his 
presidential address at the Indian Science Congress asked: Why do we ind 
this mis-match between our position in the world of science and the qua ity 
of the lives of a majority of our people ?” This is No. I challenge to us, 
the agricultural technologists assembled here. It is for us to suggest how the 
anomaly can be removed. Suggestions will have to be made as to ow t e 
available technology could be put to maximum use by all and for the benefit 
all. It is not sufficient, if the challenges are mentioned in broad terms. 
Policies are required to be enunciated in clear terms and policies have to be 
transformed into strategies and strategies into programmes which are capable 
of meeting the challenges. 


II 

On this occasion, I will try to place before you some of the important 
challenges confronting us and also the potentialities for your consideration. 
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In addition, the views of various authors of lead papers will also be available 
on the challenges of each sector in greater detail before you start deliberating 
on them. 

One of the most important challenges is to assess the future require¬ 
ments in clear terms. The requirements of various commodities by 1985 
have been worked out by many. The estimates vary considerably. The 
task of assessing future requirements as Well as production potentialities, 
is it self a major challenge. Various attempts have been made taking into 
account the probable increase in population and also the likely economic 
growth. They are: 



Commodity 

Production 
Level 
in 1971 

Range of 
estimates made 
with regard 
to requirements 
by 1985 

1 . 

Foodgrains (in million tonnes) 

108 

150 to 160 

2 . 

Sugar and Gur (in million tonnes) 

11.5 

17 to 21 

3. 

Vegetable Oils (in million tonnes) 

3 

5 to 6.5 

4. 

Milk (in million tonnes) 

22.7 

33 to 44 

5. 

Meat (in million tonnes) 

0.6 

1 to 1.5 

6 . 

Fish (in million tonnes) 

1.8 

3 to 3.5 

7. 

Eggs (in millions) 

6,000 

10,000 to 16,000 

8 . 

Cotton (in million bales) 

6 

8 to 13 


The most important among all the challenges is that of banishing hunger. 
Hunger is said to be unnecessary today. As it becomes less necessary, it 
also becomes less tolerant. It is being increasingly realised that potentials 
for producing enough and to spare are available and yet in practice it is not 
happening. This is what is making more and more people restless. Although 
potentialities are visibly abundant, it is not becoming possible to realise them 
in physical terms. Indications are available as to what is required from 
nutrition standards point of view. 

Demands for 2000 A.D. are placed at figures varying from 220 to 290 
million tonnes of foodgrains. These estimates vary because of varying 
assumptions made with regard to consumption as well as population levels. 
Even if we take the lower side of the estimate, the present production level 
which is said to be at about I 10 million tonnes, has to be doubled. During 
the last 25 years, we have been able to increase production only by about 
50 million tonnes. As against this, the increase will have to be more than 
100 million tonnes in about the same period. What we achieved during the 
last 25 years will have to be achieved during the next 12 years, that is, much 
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before the close of the decade of 1980s. The rate of increase will, therefore, 
have to be considerably accelerated in the next quarter century, if we have 
to achieve the minimum standard in respect of quality of life. In this again, 
the level that is required to be achieved with regard to pulses is much more 
difficult than that of cereals. It is well known that our achievement with 
regard to pulses during the past quarter of a century has not been an )^ ere 
near the requirement. While the productivity has gone up by about 50 per 
cent in the case of cereals, the productivity of pulses has remained almost 
stationary. Whatever small increase has come about in production of pulses 
is mainly because of increase in area. The position with regard to various 
other commodities will be the same. Production will have to be increased 
anywhere from 50 to 100 percent by 1985. More attention will have also 
to be paid to increasing production of protective foods like fruits an vegeta 
bles. Home Scientists will have to play increasing role in ringing a out 
improvement in the quality of life in general and in nutritiona aspe n 
particular. Although the tasks with regard to estimation ° P ro uc lo 
truly formidable because of hazards in production, the possible potentialities 
are placed at higher level than the requirements. Potentials even at mo est 
levels, not at the levels achieved by Krishi Pandits, are placed at muc ig er 
levels than those required. 

Ill 

It has been expressed and shown all over the world . th ® t 
production could be increased provided technical knowhow is nractices 

to the farmers along with inputs required for adopting impro Alrhmurh 
Important inputs are seed, fertilisers, chemicals, machinery, etc. Although 
farmers in India know the value of good seed, organisations have not been 
conceived and built up commensurate with the task to be performed. It 
has been shown that to cover about 80 per cent of the sown area with quality 
seed every year, it will be necessary to put as much as 2.5 million hectares 
°f land under seed crop. To produce and to distribute in time, about .b 
rn 'Hion tonnes of seed so as to reach every farmer needing the seed, is going 
^ be a herculian task. As many as 30,000 distribution centres will have 
to be established. Millions of small farmers will have to be involved in seed 
Production. Seed is one input which is required to be produced by farmers 
themselves. Farmers have shown that they can produce any quantity of 
seed. They have learnt the technique. But what is wanted is an agency 
which will be able to organise procurement, processing, storage and marketing. 
There is scope for providing employment opportunities in rural areas through 
See d production programmes. Some headway has been made with regard 
to hybrids of cereals and few other crops. There is still much that remains 
to be done to organise production of seed of many other crops especially 
those of forage crops. There is considerable gap between what is wanted 
and what is produced at present. There is good scope for export of seeds 
also. Organisations will have to be built up quickly if the required level is 
to be achieved by the middle of next decade. 
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Other important inputs required for increasing production of various 
crops are fertilisers and chemicals. Fertiliser consumption which is at about 
2.5 million tonnes now, will have to be raised to the level of about 8.5 million 
tonnes. Consumption of fertilisers in the world by that time is likely to 
increase to about 90 million tonnes. Similarly, requirement of chemicals 
for controlling various pests, diseases and weeds are going to increase from 
the present level of about 30,000 tonnes to 1,50,000 tonnes of various technical 
chemicals. The required quantities of fertilisers and chemicals will have 
to be produced and distributed. Arrangements required for storage and 
distribution will have to be built up. This again, is not a task of small 
magnitude. 

Farm power and improved implements are the other important inputs. 
With such a large animal population and abundant human power, it is 
thought that there might not be much need for increasing the power input. 
There is an apprehension that large scale introduction of machine power 
may aggravate unemployment problem that is haunting the nation. As 
early as 1928, Royal Commission on Agriculture observed: " In spite of a 
large number of bullocks, good cultivation in many parts of the country may 
now be hindered because of deficiency of bullock power”. Studies have 
revealed that in vast parts of the country, power availability is as low as 
0.1 HP to 0.2 HP per hectare against the optimum requirement of 0.5 to 
0.8 HP per hectare. More power is therefore required to be provided in a 
selective manner. It is estimated that as much as 30 to 40 million HP will 
be required for lifting water alone for irrigation purpose. About 10 to 15 
million HP may be required through tractors and power tillers by 1985. The 
problem of making the requisite power available is a gigantic one 

and it is required to be examined in great detail not only from 

increasing crop production point of view but also from socio-economic 
angle. Selective mechanisation.— in area as well as operation, and 
dual system <■— biological-cum-mechanical—appears to be inevitable for 
many years to come. In achieving this objective, there are many 

problems to be solved immediately and there will be many challenges to 
be faced in future. 

Attempts made to introduce better implements in the country have not 
yielded desired results so far. Only 10 per cent of ploughs are of the improved 
type in the country even today. In many parts, sowing is done by broadcast 
method. Blade harrow which is an useful implement is found only in some 
parts of the country. There is considerable scope for introducing improved 
implements not only to remove drudgery but also to improve the 

efficiency. For want of suitable implements, many operations are not carried 
out in time. As a result, yield levels are low. Just by carrying out 
various operations in time and more efficiently by introducing more 
power and improved implements, the yield levels could be considerably 
increased. 


II 



IV 


The scope for development of fisheries resources in the country is tre¬ 
mendous. The country has about 5,000 km of coast line with a continental 
shelf of about 4.2 lakh sq km. This resource is mostly unexploited. 
present, exploitation is limited to a narrow coastal belt ° m rom 

the shores and to a depth of 50 metres only over an area ° * ^ s< ^ 

Indian Ocean is under-fished. It is only one-tenth of Paci ic cean an 
one-seventh of Atlantic Ocean that are used. Vast resources are aval a e 
on the inland side in the form of lakes, reservoirs, canals, estuaries, 
water lakes, etc. Present level of production is just about 2 mi ion tonnes. 

Good progress has been made in the last 25 years. Goo ^ifninues 

methods have been formulated; effective breeding and cu ture ^ 
have been evolved and new crafts, gears and processing tec n,c | : U ^ , { 

developed. Time is now ripe for intensifying programmes u 

should be possible to reach the level of 3 to 3.5 million tonnes by IVbS. 

The need for developing livestock industry with a view to pro g 

diet of better nutrition is recognised very well. The production an us 
livestock products in human diet is, therefore, receiving increasing att 
in recent years. The demand for the same is continuously increasing. • 

animal power will remain the mainstay in providing farm pow clearly 

to come. On. of the mo* important aspect, which has not beendearly 

understood is the scope that livestock development progra ara ble 

for better land use pauern. The land that is not very well “'« d 
cropping could be put to grasses and trees with great advantage, 
can be prevented to a considerable extent. Introduction of forage crop 
in crop rotation will help in building up soil fertility to a great ext 
another advantage that is conferred by livestock industry, is providing 
more employment opportunities. Animal industry can provide employment 
throughout the year. The question of development of livestoc y 

needs to be examined in depth looking to the requirements of the coun y. 

The problems of increasing livestock production are no doubt many. 
There are problems connected with breeding policies and also with regard 
to diseases. Livestock improvement by introducing exotic breeds and 
developing ind igenous breeds through cross breeding is being intensively 
pursued. The problem of diseases is likely to increase many-fold. I he 
research as well as diagnostic facilities will have to be developed commensurate 
w 'th needs. Facilities for taking control measures through private or 
governmental agencies will have to be built up on an extensive scale. The 
most important problem, however, has been and is going to be to produce 
and supply required quantities of feeds and fodders of desired quality. It 
is said that milk is in the mouth and not in the udder. The problem has 
been persisting for many years. Many suggestions have been made during 
the last 75 years to improve the situation. It has defied solution. The 
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problem cannot be resolved unless forage resources are improved on priority 
basis. Possibilities of increasing production from forest areas and of utilising 
all waste land, grazing and other miscellaneous land will have to be fully 
explored. In addition, required steps will have to be taken to increase area 
under fodder crops in arable land. This needs concerted efforts. Livestock 
industry in general is poised for a massive growth. It will be possible to 
support the growth and reap all round benefit from the same, provided the 
problem of feed and fodder is solved. It hinges on this crucial factor. 

Forests occupy 22 per cent of the area in the country. As stated earlier 
contribution to the country’s GNP is just about 1.5 percent from forest. 
Only about 0.2 per cent of the rural labour force is engaged by forestry sector. 
Wood is one of the primary needs of man. Even then the attention paid so 
far has not been sufficient, probably because nature provided all that was 
needed uptill now. It is being realised that unless sufficient attention is paid 
to this sector not only the ecological balance will be upset but many essential 
goods produced from wood will be in short supply. It is estimated that 
the requirement of industries by the middle of the decade of 1980s would be 
of the order of 35 million m 3 , as against the present production level of 8.5 
m 3 of wood. In addition, wood is required as fuel and small timber is re¬ 
quired for preparing implements and many other articles. The need for 
recreation facilities and also urgency for maintaining ecological balance is 
increasing. 

Natural forests may not be able to provide future increasing needs. 
Man-made forests will have to be established in suitable areas and exploited. 
In addition, required attention will have to be paid to social forestry. Tree 
planting programmes will have to be made all pervasive. The results achieved 
so far through Vanamahotsava programmes cannot be said to be very fruitful. 
There is considerable scope to bring about improvement in the programmes. 

Somehow there is a feeling that forestry can be developed independent 
of other agricultural programmes. In this connection, I may quote what 
F. F. Darling, Minister of State for Agriculture, Forests and Food expressed 
in the British House of Commons in October 1973. He said: “ Forestry 
should form part of a really effective pattern of rural land use in which it 
is hormonised to the best possible advantage with agriculture and the 
environment”. Earl L. Butz, Secretary of Agriculture in the United States 
while addressing the National Convention of Society of American Foresters 
in 1973 said: “ First 1 would like to emphasise that I believe the Society of 
American Foresters and the whole of the forestry profession is closely linked 
to agriculture. Agriculture is not just farming. It is also forestry and manage¬ 
ment of other natural resources. It is conservation at the highest order. 

The investment on forest has been very low. It is just of the order of 
about Rs. 22 per hectare, while the investment has been Rs. 200 to 400 per 
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hectare in developed countries. The net return from forests also is low. 
It is only about Rs. II while it is about Rs. 200 in many other countries. 
Forestry development, therefore, needs considerable investment and attention 
with a view to ensuring supply of needed wood produces in t e country, 
stated earlier it is also necessary to pay attention to this sector co ma ' 
ecological balance. In addition, forestry sector has considerable potent y 
for providing employment opportunities too. 

With regard to sericulture, it must be said that although the 
for silk production are favourable practically all over t e country, ° 
duction level at present is only about 3,000 tonnes as a 2 ai ^; wor ^ r , 1905 

of 40,000 tonnes. This level can be lifted to about 8 > 000 T tonn r e s S " y ca , n 98 b 5 e 
Mulberry can be grown practically all over ‘ h ~ y an over 

produced in the entire sub-himalayan belt. E pxtend- 

vast areas wherever castor is being grown. Attempts ma e so ’ Extensive 
ingsilk production beyond traditional area are very muc im research 

trials are required to be conducted in various regions y vano see< j 

organisations in the country. Organisation for supp y o ,sea 
has to be streamlined. Other inputs required have to be ensure 


In short, it tan be said that the requirement 
will be 50 to 100 percent more than the present aval 3 jes Farmers 

been shown that it is possible to produce the nee e q country 

have shown that they are capable of performing t eir ro t heir per¬ 

il as to provide the needed tools and appropriate atmosp ere 
formance. This shows that if all the pre-requisites are fu but 

beyond the capacity of the country to achieve not on y se s • me nt 

also to think of exports. There is however, a big I F and that is o fulfilment 
of pre-requirements. This is where attempts will be require o 
fated. It is no use debating as to whether the country can • ^ ^ 

or not. The answer is definitely positive. The ^ ^ c * ue . ,0 . arranging 
debated and resolved is that of developing the neededI tech"o g f * 

for transfer of technology and building up of needed n^rasuaictiire 
production and supply of inputs and for the management of outputs, 
task is not simple. 

VI 

It is being increasingly realised that land and water resources in 
country are not unlimited. Wise use of the same is becoming more and more 
urgent. The total geographical area of the country is 328 million ha and 
the present reporting area is 306 million ha. At present, about 45 per cent 
of the net area is sown to various crops every year. Forests occupy 22 per 
cent of the land. Out of the remaining area, 15 percent is not availa e 
for cultivation, being barren and unculturable or put to non-agr.cultural 
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use. About II percent of the land is unculturable waste land put under 
permanent pasture and miscellaneous tree crops. The rest of the 7 percent 
remains fallow for various reasons. There is good scope for bringing about 
improvement in land use. There is no reason why any land should remain 
fallow. It is as high as 7 percent, it is necessary to study in detail as to 
why this land still remains fallow. The obstacles if any in putting it either 
under crops or under grasses and forests will have to be removed. Even 
a barren and unculturable land can be put to better use by removing cons¬ 
traints, if any. The culturable waste land that is at present under permanent 
pasture and miscellaneous tree crops, is not very productive. Even the 
forests are not very productive for various reasons. While the contribution 
from arable area is as high as 47 percent to GNP, it is only 1.5 percent 
from forests. The contribution from lands put to other uses is almost nil. 
There is considerable scope for increasing productivity of 55 per cent of 
land that is not under cultivation. 

It may not be advisable to bring any part of this land under cultivation. 
At the same time, it is not right to allow it to remain in degraded condition 
as at present. Except some portions of land that are put under productive 
forests, rest of the land is in a most neglected condition. In a thickly popu¬ 
lated country like India, every bit of land has to be put to proper use. At 
present, not only the yields of various cultivated crops are low but the un¬ 
cultivated land is most inefficiently used. Improvements can be brought 
about by developing appropriate land use and cultivation plan for every 
hectare of land in the country. 

Cultivation plan includes not only the details of raising each crop but 
also multiple cropping. Temperature and other climatic conditions in most 
parts of the country are such that it is possible to grow more than one crop 
in a year, at least in some areas even under rainfed conditions. Where 
irrigation facilities are available, scope for multiple cropping is tremendous. 
In 1950-51, only 13 million ha area was sown more than once. By 1970-71, 
it was doubled, i.e., it was as much as 26 million ha. The trend no doubt 
is in the right direction. With the increase in area under irrigations and 
with the availability of short duration varieties in various crops, possibility 
of double cropping has increased tremendously. By 1985, it should be 
possible to increase gross cropped area to 180 million ha from the present 
165 million, though the net sown area may increase only from 140 to 145 
million ha. The net irrigated area is likely to increase from 30 to 45 million 
ha and gross irrigated area from 38 to 60 million ha. There will be increase 
in double cropping in rainfed areas also. 

There is good scope for putting some more area under forests. The 
diversion is possible from culturable waste land and fallow land. The available 
increased area for cropping would be required to be utilised for bringing more 
area mostly under vegetables, fruits and fodder crops and to a small extent 
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those of some commercial crops like sugarcane and oilseeds. Scope for 
increasing production of fruits, vegetables and sugai is un Im ' /ocrt 
for these products in the world will be continuously increasing. Export 
possibilities of these products and also products of plantation crops are going 
to be immense. Utilisation of any part of this extra fo jJ°° d ‘3 t 

may not be necessary since the scope available for increasing y eld per unit 
area is much more at present with the availability of some high yielding 
varieties in food grain crops. 

Another aspect of better land utilisation pertains to 

The scope for increasing overall a 2 rici j ,Cural £ r ° 3 ^'°"^" by ensuring that 
high that the country can produce a that ^rrts.J ^X best sujted 

every hectare of land in every region is p analysis shows 

to i This may * 1 ^ * “m £ biorhythm 

that it is a definite possibility. In vast ar , 
of crops and the soil moisture supply- 

Millions of hectares of area is put under paddy 
sufficient for that crop. There is needI for a rllnfa|l ' occurs on ly in parts 

for at least 3 successive months Such p jni arts where rainfed 

of west coast and north-east n la. OCC urs only in one or two months 

paddy is taken, rainfall of 30 cm per mo ^ ^ ^ 4 y ea rs, the required rainfall 
on an average. In some years, '.e., But during other years, rainfall 

may occur as it happened during ij c ltke ma ize and cotton may 

l l° l Sufr,cie u nt to SUpp0rt P a n | v y care that will be required to be taken is to 
fit better in these regions. Only ca s do not su ff er from excess 

arrange for appropriate drainage so P , s taken under 

water in heavy rainfall years In Ld can be given, 

rainfed conditions, yields are low. X a P to whethe r there is good fit 

It is therefore necessary to examine m r hythm of the environmental 
between the rhythm of crops g ro ^" stU(j s h ou ld lead to suggestions i n 
conditions in different regions. f each area . This is an arduous 

regard to appropriate cropping P at 6 , ■ necessary to study the sug- 

but ,c has to be ^VS"agronom,c poJ of view buc also 
gested cropping patterns no / ProDOSed cropping patterns will have 
rom socio-economic points of view ^^priate will have 
to be tested on research stations an jg nQ but to adop t such 

to be demonstrated on farmers field • farmers change over from one 

a * ls "•* Zl thertre numerous Samples where 

crop to anothpr At tho same time there # . . 

farmers have switched over from one crop to another when ,« ,s convincingly 
demonstrated to them that it is advantageous to o so. 

Considerable attention therefore will have to be paid to the problem 
of better land utilisation during the eca e o • 
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VII 


Water is another resource which is to be used appropriately, with a view 
to increase the output per unit quanity of water. At present, irrigation water 
is not used with this objective in view. Water that becomes available through 
rainfall has to be either conserved in top soil or in lower layers of ground 
or in above-ground storages which may be small farm ponds or big lakes. 
Part of moisture stored in top soils is used by crop plants or trees. Some 
portion of underground water can be lifted and used for growing various 
crops. Attempts made so far in adopting appropriate soil and moisture 
conservation practices cannot be said to be sufficient. The measures like 
contour bunding, etc., taken so far have not created the impact needed on 
production because the area covered is small and the follow up steps that 
are required to be taken are not adequate. One of the major problems in 
developing and adopting appropriate soil and water conservation measures 
is fragmentation of holdings. More effective steps can be taken if consolida¬ 
tion of holdings is brought about over major part of the country as has been 
done in Punjab and few other States. This is going to be a major challenge 
during the next decade. It is going to be very difficult to build up the struc¬ 
ture needed to carry out land consolidation on a massive scale in all the States. 
Financial as well as trained manpower requirements are going to be large. 

The country receives about 400 Mha M of rain water annually. Out of 
this about 125 Mha M of water is used directly for transpiration by vegetation. 
Out of the remaining 275 Mha M 105 Mha M only can be harnessed for irrigation 
purpose. At present, an area of about 40 million ha is irrigated. By 
utilising some portion of the remaining harnessable water, area under 
irrigation can be increased to about 60 million ha by 1985. The efforts 
required to bring additional 20 million ha of area under irrigation is not 
going to be small by any measure. More than financial resources for 
completing structures, to store and deliver water for irrigation, the 
problems connected with the command area development are going to be 
very challenging. If we pay attention to planning and execution of civil 
engineering portion of the projects, as we have been doing in the past, 
neglecting the quick and proper utilisation aspect, the results are going to 
be disastrous. Attention paid even now is not sufficient with regard to 
development of command area and to increase water use efficiency by 
building up the ability of the concerned farmers to utilise properly the 
water delivered on their fields. 

Millions of hectares of land will have to be suitably developed for proper 
utilisation of irrigation potential likely to be created during next ten years. 
The tasks that will be required to be performed are going to be immense. 
It is often said that water-logging and other problems connected with irrigation 
are inevitable. Zimmerman, a noted irrigation specialist says: “ Generally 
accepted truism that irrigation development is bound to be followed by 
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troubles—such as drainage problems is false and provides dangerous licence 
for inadequate planning and design. To ensure the usefulness of design ata, 
agriculture, engineering and other phases of investigation have to be full/ 
coordinated”. It must be said that although there is increase in awareness 
about the need for such coordinated effort, there is not much evidence of 
such a step being taken in any State in its real sense. The task of creating 
the structure needed for planning the projects for command area develop¬ 
ment and of training farmers in irrigated farming is going to be very exacting 
proposition during 1980s. 

Manpower of the country is another major resource. If properly utilised, 
it can be a great asset up to certain extent. Strong, dedicated peasantry of 
any country is always an asset. Oliver Goldsmith said: “ Bold peasantry, 
the country’s pride when once destroyed, can never be supplied. We have 
strong peasantry and ways and means of full utilisation of the same have to 
be thought of. Required atmosphere has to be created to enable them to 
put in their best for the country. Utilisation of the huge manpower is possible 
only through proper planning of productive programmes. Some attempts 
are being made in some States but it must be said that they are not massive 
enough to create any impact on the reduction of unemployment or on creation 
of any productive assets. 

VIII 

It is being increasingly realised that it is not sufficient if attention is paid 
to production aspects. Marketing aspects are becoming more and more 
important. Unless the produce is appropriately processed and stored, it 
will not remain in fit condition for marketing. Marketing problems are 
more critical for small producers. Quantity produced by them is small and 
the overhead expenditure to be incurred on processing, transport and market¬ 
ing is heavy and as a result, it is not remunerative to resort to marketing on 
their own. Organisations will have to be built for pooling and marketing 
various kinds of agricultural produce. The only way out seems to be, to 
organise Small Farmer’s Service Societies, to shoulder the responsibility of 
input supply and output management along with providing technical know-how 
and finances. 

In addition to such service societies, large number of marketing centres 
will have to be developed with adequate public health and schooling facilities. 
There are about 22,000 shandy places in the country now. Probably some 
more centres will be required to be developed in newly developing and diffi¬ 
cult areas. Total number of such centres will be probably about 30,000. 
By developing 30,000 centres adequately, migration from rural to urban 
centres also can be reduced to a very great extent. McNamara, World Bank 
President has said recently “that unless such attempts are made, the problems 
to be confronted in urban areas will be so tremendous that it will be practically 
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impossible to solve them. ” According to him, 25 years ago there were only 
16 cities in the developing world having more than one million population. 
Today, there are 60 and after 25 years hence, there will be 200. He says 
“ 400 million men have been absorbed in cities in one generation wholly 
without parallel. ” 

IX 

Transformation of agriculture, from subsistence to commercial, needs 
increased investment. The credit needs are increasing continuously. Although 
efforts to build up institutional financing system for agriculture through co¬ 
operatives, in place of age-old source of money lenders began in 1904, 
cooperative system accounted for only about 3 per cent of the total borrowings 
of farmers in the beginning of the decade of 1950s. Commercial banks have 
been showing increased interest in agricultural sector after the introduction 
of social control and nationalisation of 14 major banks in 1969. The volume 
of direct agricultural finance by the banks which was only Rs. 5 crores during 
1966-67, increased to Rs. 236 crores by 30th June 1971. The quantum of 
lending through cooperative sector also has increased considerably in recent 
years. The total institutional leading reached a mark of Rs. 1,537 crores 
in 1973-74, the share of banks being Rs. 618 crores, i.e., about 40 percent 
and the remaining 60 percent being from cooperatives. During 1980s, this 
requirement is likely to increase at least 4-fold. It is therefore necessary to 
put in more efforts to achieve much higher rate of growth in direct lending 
for agriculture. Finance can be used as a tool for bringing about improve¬ 
ment in the farming system as a whole. Cropping patterns can be changed 
using financing as a lever. If area under a particular crop is required to be 
increased in a certain region in the national interest, finance should be made 
available liberally for growing that crop provided it is a bankable proposition. 

It is not sufficient if just money is made available. Technical know-how 
has to be made available along with inputs needed to put technical know-how 
into use. Financing institutions will therefore be required to ensure building 
up of integrated service system, through which money is delivered in time, 
in the form of inputs and along with technical know-how. The system will 
also have to arrange for storage, processing and marketing of output offered 
for sale by the clientele to ensure quick recovery of loans. The organised 
system for performing these functions in an integrated manner will have to 
be set up on extensive scale all over the country. Organising such a system 
and manning the same with well trained, dedicated personnel is going to be 
an important task during 1980s. 

X 

It is in the fields and forests surrounding 6 lakh villages and in vast water 
spread areas — both inland and marine ^-that agricultural production takes 


19 





place through millions of workers. Agricultural development process is a 
complicated and long drawn one, having its roots in the research laboratories 
and farms and ending in the application of technology developed on farms, 
forests etc. The production will increase to the extent the latest technology is 
adopted by the concerned producer. The first step has been already taken 
to set up and foster suitable organisations to develop appropriate technology. 
As stated earlier, with regard to stock of scientific manpower, ours is the 
third largest in the world. Investment on agricultural research, although not 
very high, is stated to be paying back adequately. At the same time, conti¬ 
nuous vigilance is required to be maintained to ensure that research in the 
country remains productive. Professor Nurul Hasan says: Knowledge and 

skills are intended not merely to satisfy the eternal quest of the human soul, 
but also to generate, guide and support the efforts needed to promote welfare 
of the people which is both objective and obligation To achieve this 
objective it is said that it is fixing of priorities in scientific research and planning 
of technological development that matters most. David Hopper of Canada 
says: “ Dynamic research is one of the main springs of agriculture. But 
research without communication to farmers is as barren as communication 
without research results”. The communication system although fairly well 
organised in the country needs quantitative as well as qualitative strengthening. 
Inputs and services needed to put the technology to use will also have to be 
made available, as and when, where required. Infrastructure needed for 
output management and right atmosphere for encouraging production will 
be other prerequisites. The question is not as to whether the country has 
the resources and potential for producing what is needed but it is as to whether 
it will be possible to build the organisations needed for exploiting the resources 
and potentials which are much more than necessary, to meet the needs. In 
short, the challenges of 1980s are going to be those connected with building 
up and running the organisations required for developing and conveying the 
needed technology and for providing the infrastructure for input and output 
management along with the required atmosphere for encouraging production. 

The urgent need is to establish horizontal linkages at various levels bet¬ 
ween various- agencies (governmental, government sponsored and private) 
responsible for agricultural development in,the country. Personnel manning 
these agencies will have to be suitably trained in administration and manage¬ 
ment. The interaction between technologists specialised in different areas 
located at various levels like national, state, district and taluk is not sufficient. 
Planning as well as implementation of programmes are not being coordinated 
in a desired manner. What is being done at present is putting together of 
programmes prepared by different agencies under the guise of coordination. 
Coordination should take place in the thinking and in the minds of everyone 
concerned with planning and implementation of programmes. Such a 
coordination is possible through continuous and informal interaction of 
equal plane but not through only official mechanism. Organisations of the 
kind we are proposing to consider in this convention can promote such 
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interaction. It is only by encouraging setting up of such organisations and 
by fostering their healthy growth, it will be possible to provide the linkage 
of the kind that is required between various agencies at various levels of their 
hierarchy. Let us strive to build an organisation capable of matching the 
country’s challenge. Dr. Radhakrishnan said once: “ Life becomes meaningful 
only when we grasp the age we live in, see its significance and understand the 
objectives it sets us and strive to realise them.” Let us strive to understand 
and to realise the objectives set before us and thus lead a meaningful life. 
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Presidential Speech 

Sri C. N. Patil 

Hon’ble Minister for Forests , Government of Karnataka . 


My esteemed colleagues, the Hon’ble Minister for Agriculture 
Mr. Chikke Gowda and Vice-Chancellor Dr. Arakeri, the President of the 
Institution of Agricultural Technologists, Delegates, Ladies and Gentlemen. 

It gives me immense pleasure to deliver the presidential address of this 
morning function and also to release the Souvenir on the occasion of Nationa 
Convention on Agriculture organised by the Institution of Agricultural 
Technologists. It is very thoughtful of the Institution to bring out 
a very useful publication giving out full information on the Agricultural 
Development in Karnataka. There are articles in the Souvenir on the subjects 
like Nat ; onal Commission on Agriculture, Fertilisers, Pesticides, Population 
and Food, etc. My colleague Mr. Chikkegowda being himself an agricultural 
graduate and a practical farmer had brought out in his inaugural speech what 
progress has been achieved in the State of Karnataka during recent years 
in agricultural production in order to feed the increasing population and 
to meet the nutritional needs. In his speech he has touched upon very impor¬ 
tant factors and that is the human aspect of the scientists and technologists, 
what can be done to create an atmosphere for them to function very effectively, 
what steps can we take to inspire technologists to make the much desired 
contributions and what can we do to attract better talents. In my opinion, 
we have so far not given much thought to these aspects. 1 fully endorse the 
views brought out by my colleague Sri N. Chikkegowda. 

Dr. Arakeri in his scholarly exposition of this subject of agricultural 
technologists of 1980’s has covered the entire field including all disciplines 
of agricultural technology and made very valuable suggestion for different 
groups to consider in their deliberations these two days. 

In his speech, Dr. Arakeri has stressed on the urgent need for establishing 
horizontal linkages at various levels between different agencies responsible 
for the agricultural development in the country. In spite of all the technology 
and resources available in our country, 1 feel we have not been able to achieve 
what we wanted to, since we did not have adequate coordination between the 
various agencies. Coordination should take place in our thinking and in 
the minds of every one concerned with planning and implementation of 
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programmes. We must also recognise that such coordination can be brought 
about through continuous and informal interaction on equal basis. 

I learn that with utmost satisfaction that in this convention you are 
considering to establish a National Organisation of the Indian Institute of 
Agricultural Technologists to bring together on common platform of disci¬ 
plines of agriculture, animal husbandry, forestry, fisheries, horticulture, 
sericulture, soil and water conservation, plantation crops, irrigation, co¬ 
operation, agricultural engineering and home economics. I think this is 
very laudable proposition and I feel confident that this kind of an organisation 
at the national level definitely provide a solid platform for the much needed 
organic cohesion and interaction between various discipline of agricultural 
technology. 

I am myself a practical agriculturist and I have been often wanting to 
participate in discussions like this where both scientific and agricultural pro¬ 
blems were discussed by eminent persons. I am very sure that the deliberations 
of this conference will give the State and Central Governments enough guide¬ 
lines for increasing our total agricultural production in the State and also 
in the country. I am very happy that Karnataka is taking lead in organising 
Association of Agricultural Technologists which also include other subjects 
like forestry, cooperation, fisheries and allied departments and agencies. 
Unless all these departments work together towards one goal, our activities 
will not get the desired results. There should be real coordination between all 
agencies. Then only we achieve our goal. Karnataka can boast of an 
impressive forest wealth and we have an ambitious programme of afforesta¬ 
tion. We have to develop farm forestry in a big way. We have plans to 
develop farm forestry in dry as well as in the irrigated areas. We expect total 
harmony in execution of an overall plan for development of our villages. 

The village saturation plan with new technology bringing in the concept 
of coordination of the department, the input of the agencies and scientists 
in a novel feature, which is gaining popularity in the villages in Karnataka 
and Farm Forestry is a part of the package plan in this village saturation 
scheme. Forestry is foster mother of agriculture. If there is no forest, 
there can be no agriculture. Forests promote rainfall, mitigates the extreme 
of the climates, conserves soil moisture, regulates the water source for streams, 
help to avoid floods. It acts as a wind shield and reduces evaporation. It 
prevents soil erosion. Realising the importance of forest, we have been the 
first State to legislate that the approval of both the houses of the legislature 
are required before any forest area can be dereserved. This progressive step 
taken by Karnataka has been appreciated by technologists and also political 
thinkers all over India and it is contemplated to bring in this measure in the 
revised national forest policy. We have seen again the first to create a Forest 
Development Act so as to permit our taking up of the afforestation programme 
which will be sufficiently on a large scale to make its impact felt. 
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I have decided to concentrate in the dog belt so that in addition to the 
requirements of small timber and fire wood, we should be in a position to 
produce fodder and agricultural wealth. It has been under the contemplation 
of the Government to bring another legislative measure, to restrict the 
felling up of the trees and also to insist upon the raising of a small number of 
trees along the bunds of agricultural fields and in the open yards. For this, 
the Forest Department should make available seedlings free of cost and also 
technical advice. I feel that these three measures together help to change 
not only face of the country side but also help generate wealth. 

I wish the convention all success. I must thank the organisers for inviting 
me to preside over this morning’s function and to release the Souvenir. 


> 
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Agricultural challenges in the eighties 

G. S. Kalkat 

Agricultural Commissioner , Government of India . New Delhi. 


Indian economy is vitally linked to agricultural development. About 70 
percent of the population is directly or indirectly dependent for its livelihood 
upon agriculture. Besides, agriculture provides raw material for a large 
number of industries. Quick and appreciable increase in agricultural pro¬ 
duction is, therefore, essential. Development of agriculture will improve 
the purchasing power of the major section of the Indian population, which 
in turn will also help the development of consumer goods industries. 

The population of India according to 1971 census is reported at 546.9 
million. This is expected to increase to 638.8 millions in 1979 and about 
702 millions by 1985. To sustain this population at a reasonable level 
of nutrition it is absolutely necessary to raise the production level appreciably. 

At the time of the formulation of the IVth Plan, a production level of 
98 million tonnes of foodgrains during 1968-69 was assumed and a target 
of 129 million tonnes during 1973-74 was proposed. But the actual pro¬ 
duction during 1968-69 was, however, later on estimated at 94 million 
tonnes and the production in 1973-74 was about 104 million tonnes. This 
shows a shortfall of 25 million tonnes of foodgrains. The main strategy 
for increasing the food production during the IVth Plan was based on in¬ 
creasing the area under high yielding varieties of cereals backed by adequate 
supplies of fertilisers and other inputs. It was planned to cover 25 million 
hectares under high yielding varieties of cereals by the end of the IVth Plan. 
This target, as reported by different States, was almost achieved, but the 
actual production of foodgrains was nowhere near the target. How do 
we explain for this? As technologists, it is our responsibility to analyse the 
various factors in detail with a view to finding such lapses and ensuring 
that the targets fixed are achieved or nearly achieved. It is realised that Indian 
agriculture is still dependent on rainfall as about 75 per cent of the cropped 
area in the country is unirrigated and there are bound to be fluctuations in 
production. But our efforts should be to work out details of the programmes 
and implement them in such a way that these fluctuations are minimised and 
the production is stabilised at higher levels in these dry areas. In the areas 
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which have irrigation or assured rainfall “ New Agriculture ” should be 
practised in such a way that the productivity is maximised and the surpluses 
generated in such areas take care of some of the fluctuations in the dry areas 
in 4 bad ’ years. 

The draft Five Year Plan envisages an annual compound growth rate of 
production of 4.2% for foodgrains. It may be mentioned that the compound 
rate of growth of foodgrains production during the period 1960-61 to 1971-72 
was 2.64%. Crop-wise, the proposed growth rates during the Vth Plan for 
rice and wheat are 4.2% and 4.8% respectively as compared to the actual 
achievement of 1.88% in the case of rice and 8.76% in the case of wheat for 
the period 1960-61 and 1971-72. These figures suggest that for achieving this 
growth rate special efforts will be needed and detailed analysis of the areas and 
factors on which special attention has to be given is essential. This is a real 
challenge to the agricultural technologists. 

During the Vth Plan, it is proposed to increase the production of food- 
grains by 26 million tonnes. Tentatively, this comprises 10 million tonnes 
of rice, 8 million tonnes of wheat, 5.5 million tonnes of coarse grains and 2.5 
million tonnes of pulses. The coarse cereals cover an area of about 46 million 
hectares. Out of this only 9% was irrigated in 1970-71. Their production 
during the 5 years ending 1970-73 indicates a trend of wide fluctuations from 
year to year between 22 million tonnes to 30 million tonnes. The targeted 
contribution of coarse grains to the total additional foodgrains production 
is about 21% although they cover about 37% of the total area under foodgrains. 
Because of the fact that during the Fifth Plan period the irrigated area under 
coarse grains is not likely to increase appreciably, the proposed additional 
production will be possible only if the productivity of these crops is raised 
through increased coverage under the new hybrids/varieties. In the case of 
pulses the additional production target represents about 10% of the total 
additional foodgrains production although these crops cover about 18% 
of the total area under foodgrains in the country. The productivity of pulses 
is very low. Gram and tur are two important crops which contribute approxi¬ 
mately 2/3rd of the total pulse production in the country. These two crops 
need special attention for increasing their productivity so that the protein gap 
is bridged considerably. The coarse grains and pulses combined cover almost 
55% of the total area under foodgrains. They contribute about 31 to 33% 
of the total food output. These crops, which are grown under rainfed condi¬ 
tions, pose a serious challenge to the technologists. We have to identify the 
problems at the field level and try to solve the same and stabilise their produc¬ 
tion at higher levels. 

As stated earlier, rice and wheat have to contribute 18 million tonnes of 
additional food production during the Vth Plan. Duringthe lVth Plan also it 
is these two crops which have shown higher production. It will, therefore, be 
necessary to make a detailed analysis of the factors location-wise with a view 
to ensuring the additional production targets fixed for each of the crops. 
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Various assessments have been made about the requirements of food- 
grains during 1985 A. D. and 2000 A.D. On the basis of the draft Five Year 
Plan (Vol. I, page 10), an output projection of 170 million tonnes of food- 
grains has been indicated for 1985—86. However, more detailed assessment 
is perhaps necessary before realistic production targets are planned. In any 
case, it is important to break-up these requirements into targets of production 
for each State depending upon their potential. These have to be further split 
up into each District and Block. Assessments of requirements of inputs, 
namely irrigation, seeds, fertilisers, pesticides and research and extension 
support should be worked out for the district and block. Thereafter, the 
responsibilities have to be pin-pointed for achieving a coordinated approach 
to the attainment of these targets. 

In the recent past, research has made appreciable strides. New varieties 
are available, new agronomic techniques have been devised. Efforts are now 
under way to evolve locations specific technology to answer the particular 
problems of such areas and it is hoped that the gaps of research will be filled. 
Research is, however,a continuous process and it is the extension technologists 
who have to guide the research workers in deciding the priorities of research. 
There are admittedly major gaps between the research and its flow to the 
field. In some States, the adoption of new technology is better than in some 
other States for a number of reasons. The yields of different crops vary con¬ 
siderably from State to State. There is thus a very great untapped potential 
which can be and should be quickly exploited. We have an outstanding 
example of rapid increase in output of wheat in the six years 
between 1965 to 1971. The main reasons were: (/) high yielding wheat 
varieties were developed through research which were suited to the area; 
(//) the Government expanded substantially its extension services both in the 
Agricultural Universities and the Departments of Agriculture to acquaint the 
farmers with the use of new technologies; and (///') the Government helped 
the farmers to get new seeds together with other inputs necessary to make 
them yield high. The requisite credit both for seeds and fertilisers and for 
the creation of new irrigation facilities was made available on a very large 
scale. 

Similar rapid increases can be achieved if the farmers are trained in the 
latest agronomic practices. Some of the things appear very minor but they 
are key to the success or failure of a programme. For example, the extension 
workers have been generally recommending to the farmers such practices as 
spacing, weeding, time of planting, inter-cropping, etc., etc. But unless the 
reasons for making a particular practice are brought home to the farmers, 

•t will not be possible to achieve a quick breakthrough. For example, every¬ 
body is convinced that the crop should be sown at the proper time. But 
what is that proper time ? It has to be related to the variety, season, pest 
situation, irrigation facilities and the cropping patterns. The new varieties of 
crops are very sensitive to the time of sowing and the agricultural extension 
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workers with the help of the research workers must carefully determine this. 

1 had an opportunity to visit the Konkaon area of Maharashtra State recently 
to find out the reasons for very high incidence of stem-borer attack to nee 
crop. In some cases, the damage was as high as 50-80%. It was observed 
that whereverthe farmers had sown a late maturing variety, it helped the multi¬ 
plication of stem-borer. By the time the third brood of insect appeared, t e 
crop was still in flowering stage. The infestation was so high that no gram 
formation took place. But in the same areas, when a variety wit 2 wee s 
early maturity period was sown, it almost escaped the damage as the grain 
formation had already taken place before the pest incidence was high. There 
are numerous situations like that in the country. The new agricultural prob¬ 
lems are highly location specific and I may repeat that unless we are able to 
tackle these problems at that level, we will not be able to achieve the targetted 
rate of growth. 

I would like to make a few suggestions for consideration of this seminar: 

(a) The first thing that needs attention is coordination. It is not only 
between the Department of Agriculture, Irrigation, Cooperation, Electricity, 
etc., but also within the Department of Agriculture and the Agricultural 
Universities. I have observed in the last 2 or 3 years that this is a wea in 
in the whole process of Extension technology. The National Commission 
on Agriculture has studied this problem in depth and have ma e a num er ° 
suggestions. I plead that a system of coordination between the Department 
of Agriculture and the Agricultural Universities must be evo ve 

to identifying the specific problems of soil, varieties for different topographical 
situations! fa, nfall patterns, etc. Unless this is done and location specific 
actions are initiated, it may be difficult to have a quic rea t roug in 
adoption of the new technology. This will also provide an opportunity or 
feed back to the research for the determination of their priorities. 

(b) The level of technical competency of the workers in the Department 
of Agriculture should be continuously raised through proper training pro¬ 
grammes. A number of patterns of extension training ave een a opte 
fn the country. In the Punjab State, the Department of Agriculture organises 
training of the extension workers twice in the season wit t e e p o e 
experts of the Agricultural University. The training is ig / speci ic o 
items of work which have been identified as the weaklinks in the whole process 
of production. The emphasis is laid only on the selected items of work. 
Thereafter the extension staff organises training of the farmers at t e oc 
and village levels twice in the season. They organise one training camp in 
each Gram Sevak Circle. Such a training is attended by about 2 armers. 
The training is mostly practical and actual demonstrations or dummy demon 
strations are organised. This helpsthe State to approach the maximum num er 
of farmers in a vey short period. The result is that the base o a option o 
technology in that State is widened quickly. They have a so a opte anot er 
scheme under which every 5 farmers in each village are al otte to one extension 
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worker. The selected farmers are those whose yields are lowest in the village, 
t is the responsibility of the extension worker to ensure the adoption of modern 
technology with these farmers to increase the productivity and this serves as 
an excellent demonstration to other farmers in the village. Because it has been 
taken up in all the villages, the effect is very quick. The State of Haryana has 
adopted another pattern. After they have organised the training at the district 
evel and block level, they organise a mass contact programme in which a team 
of extension workers visits every village on specified dates and train the farmers 
a out the important practices. Thereafter they organise mobile teams con¬ 
sisting of the experts of the University and of the Department of Agriculture. 

hese teams will visit one village on a day and demonstrate the cultivation of a 
crop over one acre in the presence of the farmers. This is done for 8-10 days 
so that each team visits 8-10 villages during the sowing season. In this case 
a so the dates and the names of villages are pre-determined and the time- 
schedule is followed rigidly with adequate supervision by the senior staff. The 
tate of Karnataka had adopted ‘ whole village * approach and they demon¬ 
strated appreciable increase in the productivity of the farmers participating 
in this programme. Rajasthan has adopted what is now known as 4 Benro 
System of extension. In the Command Areas of Chambal and 
Rajasthan Canal, they have adopted a single-line administration 
approach. The extension staff including VLWs has been made 
responsible to the Agriculture Department. Depending upon the availability 
of staff, each gram sevak will visit a particular number of farmers on 
a fixed day in a week. Each gram sevak visits 5-6 villages in a week and 
he again returns to the first village in the next week. They have organised a 
fortnightly training for the gram sevaks. This training is imparted by the 
u ject Matter Specialists and only the important items which would need 
attention in the next fortnight are discussed. The gram sevaks also raise the 
pro ems which need answer. This helps the Subject Matter Specialists and 
t e niversity to reorient their research wherever necessary. The results of 
this system in Rajasthan Canal Project and Chambal Command Area are 
very encouraging. The adoption of technology has been very quick. 

These training programmes and the system of extension can be adopted 
by different States with some suitable modifications depending upon the 
availability of staff, etc. But what is most important is identification of the 
problems and determination of suitable technology to solve those problems. 
This is the job of the agricultural technologists. Once this is done successfully 
and a system of effective transfer of technology adopted, the results Will be 
quicker. 

There are number of other serious problems connected with availability 
of credit, assessment of requirements of seeds, fertilisers, etc. I wish to touch 
only on the aspect, i.e., availability of credit to the farmers. The modern 
technology pre-supposes comparatively higher investment in new seeds, ferti¬ 
lisers pesticides, implements, etc. This requires much higher support to the 
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production programmes. The National Commission on Agriculture has mad® 
a number of suggestions to improve upon the present system of cooperati 

credit I think that it isthe responsibility of the agricultural*extension workers 

Z lLr* that credit it made available. They have cc •«* more and » 

interest in this matter. They should analyse the preset■ ,tu “£" ° st ," or 

availability and make suggestion for adoptfon of modern 

extension must lead to t '" c, tl "'' gs rm’higher and better use of inputs 
technology over a much widened base, (£>) n g 

particularly fertilisers and pesticides to improve the input output responses. 
The role of credit and its'easy availability under such situations becomes 

obvious. 

Lastly I would refer to the problem of agricultural implements. There 

,s nos^ute to the timely sowing o, . ITS™ 

for want of proper implements and dr g P ^ implements have 

prepare the land and sow I, ,n t- Simple bullock ^ ^ 5 emonstrated . 

to be developed or introduced and their prop & dd area is 

To quote an example, in the State of Orissa, about 70/ Q of the paddy area is 

sown by broadcast method. With the present implements, the farmers ta e 

long time in preparing the seed bed for sowing with the result that the sowing 
longtime p r 6 . nPr iod Consequently,the late sown crop 

operations are extended over a longer pe d.^ C ^ of ga ||. mi dge. 

yields poor results and in many cases is ; J @ s , , e seed drjl , s coul{J 
In that stage, bullock driven dlsc , harr ®^* d f imp | em ents is to enable the 
ba introduced. The objective of good stand of the crop, 

farmers to Drepare the land quickly and also to g & 

tarm-rs to prepare tne “ f f . country suffer mainly because 

The yields of the crop in most of the parts of th 7 

of two major defects, i.e., untimely sowings and poor stand of crops. 
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Challenges of Animal Husbandry and 

Dairy Development 

M. N. Menon 

Animal Husbandry Commissioner, Government of India, New Delhi. 

Presented by R. D. Nanjaiah 
Director of Animal Husbandry, Karnataka, Bangalore 


Contributing as it does, 6 to 7 per cent of the net National product of the 
country even as at present, livestock and livestock products will have an 
important role to pi ay in the 1980s in the total agricultural wealth of the country. 
In this context the question of diversification of agriculture for improving the 
quality and quantity of the supply of protective food of animal origin like milk, 
meat and eggs becomes specially significant. As regards the level of consump¬ 
tion of these animal products, the present level is low, compared to the nutri¬ 
tional needs. 


With rising standards of living, the demand for these items of foods is 
bound to increase, considering the income elastic nature of products such as 
milk, meat and eggs. The fact is that while there has been an increase in 
demand of 4-5% per annum for these products, the rate of increase in produc¬ 
tion has not been commensurate with resultant rise in prices. According to 
one exercise, the demand for milk in 1985 is expected to be of the order of 33 
million tonnes. If however a higher level of economic growth is assumed, 
the demand may be around 44 million tonnes as compared to the availability 
as estimated i.e., 22 million tonnes in the early Seventies. Similarly,theeffective 
demand for eggs in 1985 may be ofthe order of 10,000 million per annum. 


Studies in selected areas have shown that animal production enterprises 
particularly dairying and poultry provide not only additonal income but also 
scope for providing much larger employment opportunities to the rural popu¬ 
lation. In certain areas, it has been observed that as much as 50% of the 
income derived by rural households is from dairying alone. The processes 
of collection, processing and marketing of livestock products, such as milk and 
eggs, in fact, provide good employment opportunities to many people even 
now. With the majority ofthe population in rural areas falling within the 
category of S F/ M FAL and with as much as 70% of rural households owning 
livestock and poultry, any programme for animal production Will necessarily 
mean an additional opportunity for providing benefit to the weaker sections. 
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Yherefore as a matter of strategy, the account of development in the 
1980s will have to be on such efforts already initiated in the Fifth Plan by way 
of dairy, poultry, piggery and sheep production programmes adequately 
supported by a package of technical inputs and services to meet the demands 
of a ready and remunerative market. 

A major bottleneck in any programme for supporting production through 
the agency of Small/Marginal Farmers and Agricultural Labourers has how¬ 
ever been in the matter of assuring the smooth flow of credit from institutional 
sources for meeting the investment costs required for setting up livestock 
production units on reasonable terms and conditions. A study on the feasi¬ 
bility of institutional financing for dairy development made by the Indian 
Institute of Management, Ahmedabad, has shown that it is profitable for 
farmers to invest in milch cattle and the financial position of the milk societies 
has become sound since the operation of the Bank Scheme. Even though some 
commercial banks have come forward for granting loans in recent times, 
there is real need for liberalisation and simplification of procedures, in the 
repayment of loans being linked to a public or co-operative milk plant or 
marketing societies, as the case may be. 

In order that this benefit of research from our laboratories in fact reaches 
the farmer and obtains his confidence, it will also be necessary for the seats 
of education and research in an Agricultural University to adopt voluntary 
agencies/institutions in compact areas not only to demonstrate practices but 
also equip themselves with an effective system of transfer of technology. 

The availability of adequate feeds and augmentation of fodder resources 
are major inputs for achieving the desired levels of output. Various forage 
crops like Cowpea, Guar, Lucerne, Berseem and Oats suitable for general 
cultivation in different agro-climatic regions of the country have been evaluated. 
There is need for introducing these crops in the cropping pattern for which 
considerable extension efforts are required by way of demonstration. 

An appropriate price policy serves as a major instrument for promoting 
higher production. With emphasis on cross breeding it is essential that an 
incentive price should be given for cow milk. In order to encourage produc¬ 
tion of cow milk the National Dairy Development Board have recommended 
two axis pricing policy for adoption. 

For ensuring effective application of science and technology in promoting 
animal production, greater involvement of farmers Will have to be ensured. 
A national programme for farmer interaction country-wise, region-wise and 
area-wise will have to be speedily followed. 

India owns 50% of the world’s buffalo population some of which are also 
of the best dairy types. More than half of our milk supply is also contributed 
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by buffaloes. It has also been recognised as a meat animal, which can be 
very effectively exploited to capture potential export markets. 

Swine and goat production are other areas which needs encouragement 
on a selectvive area basis with suitable commercial types, for increasing the 
internal availability of meat. 

With the intensification of various development programmes and propa¬ 
gation of cross-breeding, the need for providing adequate and effective health 
cover has assumed special importance and for which steps have been taken 
to increase production and availability of various biological products. 

The question of establishment of disease-free zones assumes special 
importance in the context of our present potential for export of livestock and 
livestock products. 
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Advanced Horticultural Research for Increased Production 

G. S. Randhawa 

Director, Indian Institute of Horticultural Research (ICAR) 

Hessaraghatta, Bangalore. 

Presented by 
U. V. Sulladamath 
University of Agricultural Sciences, Bangalore 


In the current context of the Indian dietary and nutritional situation, 
fruits and vegetables acquire special importance because they form the major 
sources of vitamins A, C of folic acid and the minerals, calcium and iron. 
Development of a good horticultural industry offers full time employment 
to many and is an assured source of high income, if systematically organise 
many of the horticultural produce in our country can be va ua e oreign 
exchange earners since many of the tropical horticultural produce are in great 
demand in many western countries. What is required to improve n n 
Horticulture would be providing adequate research support to t e eve o 
mental activities by way of giving top priority to mission oriente researc 
and to consolidate the already available knowledge generate rom y e 
of research and practical wisdom. Once the technical know- ow is avai a 
and with many agricultural financing organisations which are on y too wi mg 
to advance funds for a technically viable project, it should not e i icuit 
to launch large number of projects on a large scale. 

The total area under different fruits at the end of the Fourth Plan 's 
estimated at IS lakh hectares with a production of 92 lakh tonnes, respective 
figures for vegetables being 10 lakh hectares and 75 a tonnes. 

The break up of the production of some of the major fruits and vegetables 
is as follows: 


Fruits Production 

(000 tonnes) 


1. 

2 . 
3. 


Mango 

Banana 

Citrus 
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7,000.00 

2.852.30 

1.258.30 




Fruits 

Production 
(000 tonnes) 

4. 

Apple 

205.10 

5. 

Pineapple 

75.60 

6 . 

Grapes 

44.00 


Vegetables 


1 . 

Potato 

4,473.10 

2 . 

Onion 

1 ,120.00 

3. 

Tomato 

460.00 

4. 

Pea 

171.00 

5. 

Cauliflower 

413.00 

6 . 

Cabbage 

288.00 


According to National Commission on Agriculture the total food needed 
for the present population was about 122 million tonnes and by 2000 A.D., 
this requirement was estimated about 220 million tonnes for an estimated 
population of 245 million. Thus, it is envisaged that the supplementary 
and protective foods like fruits and vegetables would go a long way in meeting 
requirement of the future population. 

In order to tackle various problems facing the horticultural industry on 
a national level and to conduct basic and applied research in horticultural 
sciences, the ICAR established the Indian Institute of Horticultural Research 
at Hessaraghatta in Karnataka State in 1968. Though the Institute is very 
young, some of the results already obtained are of great practical significance 
for horticultural development of our country. 

Grape: The strategy with regard to improvement of grapes has been 

to develop new varieties possessing high sugar content, good keeping quality, 
seedlessness and disease resistant. The improvement of grapes involve not 
only developing new varieties for table purposes but also for wine making 
and raising production. The Pusa Seedless variety of grapes which has 
been selected out is an excellent variety with good quality and is spreading 
out on a large scale in the grape growing areas of North India. Researches 
at the Indian Institute of Horticultural Research have resulted in the isola¬ 
tion of 10 very promising varieties, viz., Angur Kalan, Athens, Black Champa, 
Coarna Resia, Convent Large Black, Madeleine Celine, Red Prince, Katta 
Kurgan, Queen of the Vineyards and Taifi Rosovi having combinations of 
good yield and superior quality for table use. Nearly 3,500 hybrid seedlings 
involving wide parentages have been raised in the field. Two hybrids 
namely B-1 1-3 (Anab-e-Shahi x Queen of the Vineyards) and C-36-16 (Black 
Champa x Thompson Seedless) have been found to be promising. Screening 
of the germplasm indicated the possibility of using the varieties Bayan Shirei, 
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Chenin Blane, Excelsior, Ooa Pagola, S.V. 5276, Sauvignon, Feteasca Alba, 
Rekatseteli and White Riesling for making white dry table wine; Black Muscat, 
Convent Large Black, Feteasca Neagra, Muscat, Saperavi and Tievosa for 
red dry table wine; and Black Champa and Convent Large^ Black for red 
dessert wine. 

Banana: With regard to Banana, which is one of our most important 

fruits, the industry is at present domestic market oriented and only in recent 
years efforts have been made to exploit the export potential. Higher pro¬ 
ductivity Will be of vital importance to keep the cost of production as low as 
possible. This aspect is all the more important while schemes for organising 
production for export are formulated. Recent studies at Aduthurai and at 
1IHR, have shown the enormous potentiality of the banana variety Robusta 
at IIHR where a comprehensive study on the standardisation of agro¬ 
techniques for this variety was undertaken, it was found that nearly 45 tons 
of yield per hectare could be obtained with a fertilizer dosage of I80g N, 
108g P 2 O s and 225 g of K a O per plant with a spacing of 2.4 m X 1.8 m. 
The economics of Robusta banana cultivation indicated the exciting possi¬ 
bility of obtaining a net profit of nearly Rs. 11,000 per hectare. This variety 
fits into the standards specified for export also. This variety if grown on a 
large scale could have tremendous impact on rural development. The agro¬ 
techniques standardised at the IIHR, if adopted with the modifications neces¬ 
sary to suit the local agro-climatic conditions of Kerala will have an enormous 
boost to the bananaexport also. Fortunately, the commercial banana growing 
areas in the Kerala and the Gujarat States are not too far from the sea ports 
and this natural benefit should be exploited for the export of this commodity. 
The agricultural universities could play a significant role to provide the 
necessary research support in this venture. 

Mango: In mango, the recent findings that 2 chloroethane phosphoric 

acid (Ethrel) could induce flowering in the variety Langra is of great practical 
significance. Experiments conducted at the Indian Institute of Horticultural 
Research have shown that it is possible to obtain regular fruiting even in 
irregular bearing varieties by the application of ethrel. Continuously for 
three years the same trees of the irregular bearing variety Langra have 
been made to bear using this chemical at the IIHR. Since most of the com¬ 
mercial varieties of mango in our country have the tendency of irregular 
bearing, the new chemical method should go a long Way in converting our 
mango orchards from one of uncertainty to production centres of consistent 
yields. 

Another set back to the mango industry is the presence of certain insect 
pests like the fruitfly. In fact, one of the reasons for the limited export of 
mango fruits from India has been due to the fear of introduction of these 
pests by the importing countries. Experiments have shown that Sevin 0.4% 
can effectively control fruitfly in mango. Similarly it is well known that 
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there is heavy loss of fruits during storage in mango due to storage rot, which 
is nearly 30 percent in the variety Alphonso. Experiments at IIHR have 
shown treatment with the fungicide Benlate at 1000 ppm can effectively 
control the disease. These results need adoption immediately to develop 
our fruit industry on scientific lines. 

Pineapple: Recent experiments in pineapple havejchanged the entire 

outlook in pineapple growing. One of the reasons for poor productivity 
in Indian pineapple fields was found to be very low density of planting 
(6,500 plants/ha). Hence, the IIHR undertook an exhaustive study on popula¬ 
tion dynamics for pineapple in different locations. The study revealed that 
as against the conventional low density plantings it is possible to have a plant 
population of 63,758 per hectare for the variety Kew producing yield of 
79.3 tons per hectare without crown. The optimum fertiliser doses for the 
planting density was found to be 12 g N and 2.5 g K 2 0 per plant. With 
these combinations one can obtain maximum yield. Another important 
finding in pineapple growing is that the chemical Etherel, can induce uniform 
flowering in pineapple fields. This is a major advantage since fruit harvest 
can be manipulated at will and canning factories can be supplied with fruits 
in a regulated pattern. These fruits also produce 10 percent more slices 
during processing as compared to the untreated fruits thereby giving canners 
additional profit. 

Citrus: Citrus fruits constitute another major component of the Indian 

fruit industry. It is beset with problems like citrus die-back which is very 
serious and has been taking very heavy tolls year after year. Though the 
cause for this is not very clearly known, it is at least apparent that a number 
of factors like viruses, fungi, nematodes and nutritional status of the soil 
are involved. Research carried out at the Citrus Experiment Stations (IIHR) 
in Coorg have shown that by using certain root stocks like Trifoliate, Rangpur 
lime, Kodakithuli and Cleopatra mandarin the extent of die-back could be- 
greatly reduced. Trifoliates are also slightly drought tolerant. The standar¬ 
disation of agro-techniques for citrus done at Coorg, could be the basis for 
all future development of citrus industry in the country particularly to the 
Eastern Indian citrus belt. 

Papaya: The fertilizer trials on the improved variety Coorg Honey 

Dew demonstrated that the fertilizer dose of 250 g N, 250 P 2 0 5 and 500 g 
K 2 0/plant per year given in six split applications was the best and gave an 
yield of 186.8 tons/hectare i n 28 months with an average yield of 107.6 kg/pla nt 

Methods have also been standardised for the chemical control of weed 5 
in orchards. This has been done with due care to see that no harmful effect s 
are imposed on the orchard crops. Recommendations are now available 
for use in pineapple, grape, banana, sapota and vegetable crop. 
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Vegetables: Many of the new vegetable varieties developed and released 

by this Institute have proved themselves to be highly adaptive under a wide 
range of conditions giving high income. In many cases resistance to diseases 
and insects and improvement in the nutritional quality have been incorporated. 
The following are some of the improved vegetable varieties developed at the 
Indian Institute of Horticultural Research. 


(I) Hybrid vegetables 

(a) Hybrid watermelon — ARK A JYOTI (IHR 20 x Crimson Sweet): 
It is very sweet with excellent fruit and keeping qualities. This hybrid water¬ 
melon variety yields 60 percent more than the high yielding parent IHR 20 
and 100% more than the best local strain. Yield-—840 quintals/ha. 

(b) Hybrid brinjal (I H R-22-1 * Supreme) : This hybrid yields about 
80% more than the better parent IHR/22-1 and about 60% more than the 
best local strains. The large size oval to round fruit is dark purple, With 
excellent cooking quality. 


(2) Disease resistance and high yield 

Muskmelon — ARKA RAJHANS. This is a powdery mildew resistant 
variety and gives additional 60-80 quintals/acre as compared to local strains 
and also saves the complete cost of fungicidal spray for controlling this disease. 


(3) Insect resistant variety with high yields 
Pumpkin —ARKA SURYAMUKHI 

This is a fruit fly resistant variety and gives additional 25 quintals/acre 
in 100 days as compared to the local strains and saves the complete cost of 
insecticidal spray to save the crop. Yield is nearly 360 quintals/ha. 


(4) High carotene content and yield 

Pumpkin — ARKA CHANDAN 

This new variety gives an additional 30 quintals/acre as compared to 
local varieties in about a month earlier than local strains and provides carotene 
3*5 times more than local strain. Yield is nearly 325 quintals/ha. 

(5) New short duration vegetable 

Summer squash «— PATTY PAN 

It is a closed relative of pumpkin. This is a short duration crop of only 
90 days and yields nearly 200 quintals/acre. This is an excellent variety for 



relay or multiple cropping. This is also very ideal in riverbed and one can 
obtain two crops in one summer season and one crop in rainy season under 
Bangalore conditions. 

( 6 ) Other high yielding varieties 

Tinda -— ARKA TINDA Yield 95 q/ha. 

Brinjal — ARKA SHEEL (Purple long)-—yield 480 q/ha. 

ARKA SHIRISH (Green long)—yield 475 q/ha. 

ARKA KUSU MAKAR (Small, green cluster) •—yield 490 q/ha. 

Each of these brinjal varieties gives additional 20-40 quintals per acre 
over the local varieties. 

Medicinal Plants 

Considerable progress has also been made in medicinal plant research. 
The IIHR has recently released a Dioscorea floribunda variety FB(C)-I. 
Dioscorea tubers are the sources of diosgenin, a steroid sapogenin which is 
the starting material for a number of pharmaceutical preparations most 
notably the oral contraceptive pill. The new strain yields on an average 
one kg of tuber per plant out of one year’s growth containing on an average 
2.5 to 3.0 percent diosgenin on dry weight basis. It is estimated that on 
the basis of prevailing market price (Rs. I .00 per I percent diosgenin per kg 
of dry tuber) cultivators could expect a net profit of nearly Rs. 5,000 per year 
per acre. This is the first instance of domestication of Dioscorea, a very 
valuable plant for the Indian pharmaceutical industry. Already many 
pharmaceutical firms have started commercial production of Dioscorea around 
Bangalore using large scale planting of the new strain ‘FB (C)-l’ and about 
100 acres have already been covered under this strain around Bangalore. 

Mushroom Culture 

Work on the artificial cultivation of European mushroom was under¬ 
taken at the Indian Institute of Horticultural Research, Bangalore during 1972. 
Results obtained during the last two years have demonstrated that commercial 
cultivation of this mushroom is an economically viable venture. An yield 
of 4 kg per tray of 2* X 3’ size has been obtained during a three month 
picking period under controlled conditions. Productions of 400-500 kg of 
mushrooms is possible from a room of size 12’ X 12’ X 10. Paddy straw 
was found to be a good substitute for wheat straw for preparation of synthetic 
compost. Based upon the success obtained a number of growers have taken 
up mushroom culture with the technical guidance of the Institute. 

With the development and adoption of modern horticultural production 
technology, it is envisaged that the requirement of fruits and vegetables of 
both rural and urban masses of this country can be met and simultaneously 
export target can also be achieved. 
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The Fisheries Challenges of 1980s 


H. P. C. Shetty 
Director of Instruction, Fisheries College, 
University of Agricultural Sciences, Mangalore. 


India has now emerged as one of the leading countries in fish production. 
It is reported that taking the world as a whole, fisheries in the post-war period 
have shown annual gains far in excess of what is reported from agriculture. 
India too has recorded noteworthy progress in fisheries development since 
Independence, in that its fish production has more than doubled and there 
has been an appreciable advancement in the use of modern technology in 
survey, exploitation and processing of fish. The total annual fish production 
improved from a mere 0.752 million tonnes in 1951 to about I .8 million tonnes 
in just two decades. All the same, this increase still fails far short of our 
requirements, in view of the tremendous population explosion and increase 
in the percentage of fish eating people. The present production of about 
1.8 million tonnes is less than a quarter of the total estimated requirement of 
the country. This is not because of the inadequacy of our country s resources, 
which in fact are very vast and varied; but unfortunately they are yet to be 
developed and exploited to the desirable extent. The position is improving 
at a fairly quick pace now, but it was entirely different during the pre-inde¬ 
pendence days, when fisheries research and development were in a rather dis¬ 
organised state. Fisheries research conducted then was mostly in unconnected 
bits and was not based on any comprehensive Nation-wide oreven State-wide 
plans. Fishery development mainly consists of limited exploitation, while 
fisheries education was practically non-existent. Most of the States did 
not even have a separate fullfledged Department of Fisheries. However, 
towards the dawn of independence, the situation changed for the better, in 
that our planners realised the necessity for planned research and develop¬ 
mental programmes on a Nation-wide basis. To start with, attention was paid 
to the establishment of suitable research bases and the planning of develop¬ 
mental programmes in an organised manner. It was only at a later stage 
that adequate attention was paid to the establishment of training and educa¬ 
tional facilities, because of the difficulty encountered in implementing the 
accelerated research and developmental programmes without suitably 
trained hands. Among the institutes thus established may be mentioned 
the Central Inland Fisheries Research Institute, Central Marine Fisheries 
Research Institute, Central Instiute of Fisheries Technology, Deep Sea 
Fishing Station (now known as Exploratory Fisheries Project, Integrated 
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Fisheries Project, Pelagic Fisheries Project, Central Institute of Fisheries 
Operatives, Central Institute of Fisheries Education and the College of 
Fisheries, Mangalore. All these Institutes have helped greatly in bringing 
about significant progress in fisheries research, development and training. 
Developing as we are, there is still a long way to go before we can 
achieve even self-sufficieney. 


2. The Value of Fish 

In India, as in several other developing countries, there has been an acute 
shortage of food for decades, due primarily to population increase outpacing 
food production. This has led to serious nutritional inadequacies. Accord¬ 
ing to a recent survey carried out by the Institute of Public Opinion, about 79% 
of our population are suffering from acute malnutrition and protein deficiency. 
It is in this context that the fish as an item of food assumes importance. Fish 
is, in general, the cheapest and the best source of animal protein, which alone 
contains all the essential amino acids in right proportions. The fish is also 
rich in vitamins (A, D and B-complex), minerals and essential trace elements. 
It has practically no carbohydrate in it and is hence good for diabetics. The 
fish fat is rich in polyunsaturated fatty acids, which help in keeping down the 
cholesterol level in blood. Consumption of 100 g fish per day would meet 
30% of our requirement of proteins, 10% of fats, half of vitamins and most 
of the minerals. But the present estimated daily per capita consumption of 
fish in India is only 7 g as against 104, 82 and 60 g respectively in Norway, 
Chili, Japan. The percentage of fish protein in animal protein intake in 
India is only I I g while Chile accounts for 77%. Apart from its value as 
a protein-rich food, the fish has several other uses too, such as for the prepa¬ 
ration of fish meal, fish manure, isinglass, shark skin, etc. Production of meat, 
milk and egg, which are the other sources of animal protein, is also extremely 
inadequate and efforts to increase their production would lead to further 
pressure on land, on which there is already considerable pressure on account 
of agricultural needs. As such, fish offers itself as the obvious choice for 
meeting our enormous requirement of animal protein, in view of the fact 
that its protein content is higher and is of greater biological value and there 
is sample scope to increase its production. 


3. Requirements and Resources 

It has been estimated that for a balanced diet, an average adult requires 
about 75 g of protein daily, of which at least 20 g must be of animal origin. 
Granting that 10 g of animal protein would be obtained from other sources 
like milk, meet or egg, an individual will roughly require about 50 g of fish 
for furnishing the remaining 10 g of animal protein. Taking about 50% 
of our population only as fish eating, we would require about lOi million 
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tonnes of fish per year to give this 50 g of fish per head per day. But our 
present annual production is only of the order of I .8 million tonnes. How¬ 
ever, we have ample resources to step up our fish production appreciably. 
We have about 5,000 km long coastline, with a continental shelf of about 
4,14,868 sq.km. But this vast resource is largely under-exploited at present, 
in that the present main commercial fishery is limited to a narrow coastal 
belt of about 25 km from the shore and essentially up to a depth of 50 m 
only, over an area of approximately 1,80,540 sq.km. The marine and 
inland components of India’s total fish production are approximately 60 % 
and 40% respectively, as against 90% and 10% in the world as a whole, which 
again indicates the under-exploitation of our marine fishery resources. In 
fact the entire Indian Ocean region is under-exploited compared to other 
oceans of the world. It is reported that the average production per sq. 
kilometre in the Indian Ocean is only 37 kg as against 233 kg in Atlantic 
Ocean and 196 kg. in the Pacific Ocean. The west coast of India which 
abounds in mackerels, sardines and prawns, accounts for about 75% o our 
total marine catches. This is partly due to the fact that the east coast waters 
are not being fully exploited. There are already indications that it is not as 
poor as was thought of earlier. 


On the inland side, we have about 16.20lakh has of cultivable water area, 
out of which only about 6.08 lakh ha were being utilised for fish culture 
during 1964-65. It is estimated that about 20 lakh ha of Culciva e 
brackish waters are available in the country, but their present utilisation is 
very negligible. The inland capture fishery resources of the country’ com¬ 
prise 29 lakh ha. of lakes and reservoirs, 27,360 km. of rivers, 1,12,650 
of canals and irrigation channels and 26 lakh ha of estuaries, brack.shwater 
lakes and backwaters. All these vast resources are not being exploited at 
present to the extent necessary, and hence their present fish yield is far from 
satisfactory. There is ample scope for stepping up fish production from a 
these sources. 


4. Developmental Scope and Programme for the Next Decade 

As already mentioned above, appreciable progress has already been 
achieved in the country in assessing our marine and inland fishery resources, 
assessing the level of exploitation of some important waters and formulation 
°f management measures for the same, evolving of effective breeding and cu 
turetechniques, development of newer craft and gear and processing techniques 
a nd establishment of training facilities. Over the foundation of these basic 
achievements, we can now plan to build the superstructure for the next 
decade. In several spheres we have reached the take-off stage, and it is now 
time for us to intensify development oriented programmes, avoid the known 
pitfalls and extend the area of operations. In the light of the above, it is 
considered essential for us to deviate our energies in the next decade to the 
problems detailed below. 
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(a) Marine Fisheries 

(i) At the moment we are exploiting only about 43.5% of our vast conti¬ 
nental shelf, while the deeper sea beyond is left practically untouched. As 
stated above, the entire Indian Ocean region is quite under-exploited. Against 
its potential annual fish production of 8-10 million tonnes, the 1970 harvest 
was only 2.8 million tonnes, of which India accounted for 40%. Moreover, 
fishing in the narrow shoreward belt of our inshore waters and the nearer 
offshore waters is becoming far too intensive in certain areas, and if this goes 
on unabated, it may very result in overfishing, with all its disastrous conse¬ 
quences. It is, therefore, urgently necessary for us to extend our fishing area 
to the farther off-shore waters and to the deeper waters beyond. A pre¬ 
requisite to this development is the acquisition of construction of bigger fish¬ 
ing vessels, which are capable of fishing in deeper water and remaining on sea 
over long duration of time. It is also necessary to have the proper gear for 
fishing in deep waters and the technical expertise to handle them. This is an 
area in which we are a little weak at present, and it is urgently necessary to 
import the required expertise and to gradually build up our own. 

(ii) The exploratory and experimental fishing now being carried out in 
our coastal waters must be made more intensive and extended over the off¬ 
shore waters and the deep-sea, in order to locate lucrative fishing grounds and 
to decide on the proper gear to exploite them. The east coast waters have 
largely remained neglected in this respect and it is imperative to give greater 
attention to this area. This item of work is an essential pre-requisite to our 
extending the commercial fishing area. The recent establishment of the well- 
equipped Pelagic Fisheries Project, with UNDP aid, is an important mile¬ 
stone in this direction. It has already uncovered valuable data on our marine 
resources. This has further been aided by the expansion of activities of the 
Exploratory Fisheries Project. 

(iii) We have about 2,00,000 non-powered boats in our marine waters, 
but their versatility is naturally limited. However, there has been a rapid 
growth in recent years in regard to mechanisation of fishing craft. We have 
now over 13,000 small mechanised boats, most of which are engaged almost 
wholly in trawling for prawns in the narrow strip of coastal waters. They 
are not equipped for any other type of fishing, with the result that whenever 
the prawn fishery fails they return empty-handed, or with only an assortment 
of trashfishes. There is, therefore, an urgent necessity for diversification of 
our mechanised fishing efforts. These boats must be equipped for gill netting, 
seining and trolling, in addition to the present bottom trawling for prawns. 
This only will ensure good returns to the fishermen. Altogether 5,000 small 
and 200 large mechanised vessels are expected to be added to our fishing fleet 
during the Fifth Plan period. Some agencies are going in for larger boats in 
the size range of 60 to I 12 feet, which can fish in the continental shelf and 
beyond. In spite of the increasing mechanisation of fishing crafts, the country 
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is still not equipped to exploit the rich deeper waters, as for instance the ex¬ 
tensive stocks of valuable shrimps reportedly available in the region of 150 
to 160 fathoms off the south west coast. Likewise, the highly rich tuna re¬ 
sources of our high seas remain almost unexploited, since that would require 
trawlers equipped with freezing facilities and capable of remaining at sea for 
a long period. The main constraint has been the lack of technical expertise 
in India to build such boats and to handle their operations and the lack of 
capital to import them. But since the extension of our fishing territory to 
the deep sea is bound to pay rich dividends, it is necessary to find ways and 
means to acquire fishing vessels of the right type as quickly as possible. 


(iv) There is already a lurking fear as to whether our in-shore prawn 
fishery resources are being overfished. This should be scientifically assessed 
immediately before it is too late. 

(v) Mackerels and sardines have been the mainstay of our marine 
fisheries, but both these are given to very wide fluctuations over the years, t e 
reasons for which are yet to be fully understood. This is mainly because ° 
our commercial fishery touching only the fringe of the populations ° *" 
two major pelagic fisheries. However, the work now initiated by the 

aided Pelagic Fisheries Project is in the right direction, and it is hoped t at 
much useful information Will come to light within the next decade, to ena e 
us to forecast the fluctuations in these fisheries and to manage them effectively. 


(vi) Our attention at present is mostly concentrated on fishes and crus¬ 
taceans. It is urgently necessary now to make a proper assessment o 
marine living resources, such as the molluscs (Pearl and edib e oysters, c a , 

clams, mussels, squids, etc.) and the sea weeds, so as to be able to evo 
effective management measures. Apart from it, these two groups o iving 
organisms lend themselves to what could possibly be the major oceanic pro 
duce through “ Mariculture”. Mariculture, which has immense potentia i- 
ties, has already been initiated in some countries such as Japan, U.S.S. ., 
Spain, Norway and Holland, and it is to our benefit to start planning towards 
eventual large-scale mariculture in dur waters. The resources survey alrea y 
initiated in the country in this regard should be intensified. Efforts must bo 
made to stabilise and enlarge the existing pearl oyster and chank fisheries and 
to explore the possibility of transplanting pearl oyster to other suitable areas. 


(vii) Environmental studies in relation to fisheries must be intensified, 
since recent studies have shown that large scale fluctuations in our major 
pelagic fisheries are due to fishery-independent factors. The work already 
initiated by the National Institute of Oceanography in this regard must be 
stepped up. 


(b) Inland Capture Fisheries 

(i) Lakes and Reservoirs: The country is endowed with a large number 
of lakes and reservoirs and with the increasing accent on construction of 
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multipurpose reservoirs, this is bound to increase further. Among the major 
reservoirs may be mentioned the D.V.C. reservoirs, Nagarjunasagar, Gobind- 
sagar, Rihand, Tungabhadra, Stanley, Gandhisagar, Bhavanasagar and Vani- 
vilas Sagar. While among the freshwater lakes may be mentioned the Lokatak 
lake in Manipur, Wular Lake in Kashmir and Kolleru Lake in Andhra 
Pradesh. Among our lacustrine resources we can also include the bigger 
perennial irrigation tanks of Paninsular India, the ‘bundhs \ ‘bheels ’ and 
‘ jheels ’ of Northern India and the mans’ (oxbow lakes). ‘ Dhars * and ‘ chaurs ’ 
of Bihar. Properly harnessed, these extensive inland waters should enable us 
to increase our Inland frsh production appreciably. But being only partically 
utilised, our lakes and reservoirs are giving an average annual yield of only 
5-8 kg/ha. With the present technical know-how, it should be possible to 
increase this yield to about 40 kg/ha through judicious stocking and rational 
exploitation and management. Some of the bigger lakes and reservoirs have 
been studied or are being studied, but it is highly desirable to bring all such 
bodies of water under the purview of fishery investigations within the next 
decade, in order to assess their present status and to formulate effective 
management measures. Selective fishing for keeping the predatory and weed 
fishes under control and stocking of major carps wherever necessary require 
urgent attention. In the case of proposed reservoirs, pre-impoundment 
studies must be carried out and their management planned right from the 
beginning. Fishery scientists must be associated with all the multi-purpose 
reservoirs right from the planning stage itself. Much damage has already 
resulted from the existing multi-purpose river valley projects in cutting off 
the migratory routes of several commerical species of fishes, as well as access 
to their breeding grounds. This is very much evident in the Gandak 
and Kosi basins, where the large number of waterbodies ‘Mans’, ‘jheels’, 
etc.) were once teeming with quality fish and were the source of very large 
quantities of quality fish seed. The high embankments of the river and of the 
irrigation channels have served to cut off these water bodies from the main 
river from where the adult fish used to migrate. Many of the smaller lacus¬ 
trine bodies are in a semi-derelict condition. They could be made more pro¬ 
ductive through suitable reclamation and their shallow margin profitably 
converted into fish farms. Low lying water-logging areas such as ‘chauna ’ 
could possibly be made use of for bundh breeding of carps. 

00 Rivers, Estuaries, Brackishwater lakes, backwaters and Canals 

We have several extensive river systems spanning the length and breadth 
of the country, like the Ganga river system, the Brahmaputra river system, 
the Indus river system, Mahanadi river system, the Narmada and the Tapti 
and the peninsular river systems, comprising in the main of the Godavari, 
the Krishna and the Cauvery. The principal brackishwater bodies are the 
Hooghly-Matlah estuarine system, Mahanadi estuarine system, Godavari 
estuarine system, Chilka Lake, Pulicat lake and the Kerala backwaters. The 
fish yield from our vast fluviatile resources is rather meagre, except during 
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years of bumper catches of hilsa. Some of the major rivers and estuaries of 
the country have been investigated and suitable management measures 
recommended. It is necessary to extend this work to other areas and to en¬ 
force the management measures evolved thereby. Of the inland fish p o 
duction, the major part still comes from the riverine sources, which, therefore. 

cannot be neglected. 

This source could further be exploited for the use of culture fisheries 
as a supply source of breeders and seed. Even to this day. over 90/£ ot the 
fish seed produced in the country comes from the riverine source. The work 
that is being carried out for locating quality spawn collection centres on rivers 
deserves to be intensified to cover the entire country fully within the next 

decade. 

A striking factor that has emerged from the investigations so far carried 
out in our rivers, reservoirs and lakes is the almost unrestricted and unregu¬ 
lated fishing of juveniles and brood fish. Even though this had been po nted 
out as long back as in 1867 by Sir Francis Day. the position still continues to 
be the same even today. Another disquieting feature o at- as een 
feeling among some of our fishery scientists that our in an capatuie IS 
resources need not be given much of serious attention an t at oul _® 
should be diverted towards the development of culture fisheries. This i 
certainly not a prudent move, since, as pointed above a greater’ * 

our inland fish production still comes from capture fi. »enes Any negbc 

of this will not only bring down fish production fromcapture^ fisher es. but wm 
7 . i through drastic reduction in seea 

also seriously affect the culture fishene h g ^ catch statist j cs on 

production. It is, therefore des.rab^ to till the present 

a continuing basis or at least to extent it / . . a ut e 

trends become evident, and repeat it at intervals ater on. tjme _ 

rational exploitation of this important resources. is is agency. 

consuming task and is not possible to be carrie out y certain 

u. • l r „ a i-Unt nilot schemes can be implemented in certain 

It IS, therefore, suggested that pi °t Fisheries 

typical water bodies by a ^ved at can be made use of by 

Research Institute and the program 1 ^ fo( . the water wit hin their 

State Governments or Agncu'tural achieved by the Central Inland 

respective jurisdictions. The ^ sultS ^ ^ , d be ma / e use of the manage- 
Fisheries Research Institute in this regard . A _, r . OCAnt such 

ment measures suggested thereof faithfully imp ernen e . . .. Fisheries 

recommendations and the related legislations, inclu ing e 
Act of 1897, are largely ignored. 

Another promising avenue is the utilisation of our estuarine, riverine 
and lacustrine water, and even Che irrigation canals for aqucul.ure through the 
newly emerging techniques of cage culture, pen cu ture, etc. t is 
that in some of the south-east Asian countries, fantastic production of up to 
750 tonnes per hectare per year are achieved through cage culture in run g 
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waters. The adoption of these techniques should be seriously thought of 
and action intiated. 

(c) Inland Culture Fisheries 

(i) It is in culture fisheries that vast scope exists for increased production 
under controlled conditions. A hectare of water can easily yield as much 
income through fish production, as a hectare of land through agriculture, if 
not more. It is not only possible to harvest the maximum that a pond can 
normally produce, but also to raise its level of productivity through fertilisa¬ 
tion of the water and artificial feeding of the fish stocked. Even though con¬ 
siderable technical know-how has been developed inthe country in recent 
years, scientific fish culture is yet to take roots in most parts of the country. 
The present average annual yield from pond fish culture is only 600 kg/ha/ 
annum as against over 5,000 kg/ha in some of the South-East Asian countries. 
Experimental work done in India has indicated that under the prevailing 
conditions, fish yields of about 3,000 kg/ha/annum could easily be obtained 
by following the techniques of composite fish culture developed in the country. 
In experimental rearing in research institutes, it has been possible to raise 
nearly 10 tonnes of fish per hectare per year. It should not be difficult for our 
fish farmers to harvest about 5 tonnes/ha/ per annum within the next decade. 
The new technique developed consists of composite culture of India and 
exotic fishes, with intensive fertilisation and artificial fjeding. This should 
be adopted all over the country. Further, research must be devoted to evolv¬ 
ing better artificial feeds, prepared out of cheap or waste materials. Arti¬ 
ficial feeds are bound to play a major role in enhancing fish production in 
ponds. 

(ii) Of the total 16.20 lakh ha of cultivable inland waters only about 
6.08 lakh ha are being utilised for fish culture. Of the remaining, about 
6.30 lakh ha require to be reclaimed before they can be brought under fish 
culture. It is urgently necessary to make use of all the readily cultivable 
waters and to progressively reclaim the others. Even in their present condi¬ 
tion. the swampy waters can be utilised for culturing air-breathing fishes, 
which thrive well in such waters. Notable success has recently been achieved 
in this regard at the Central Inland Fisheries Research Institute. 

(iii) A major development in Indian fish culture relates to improve 
nursery techniques which have raised the survival in nursery from less than 
10 per cent to over 70 per cent. This should be adopted all over the country, 
by educating the fish farmers through active extension. 

(iv) Another major development, which has revolutionised fish culture, 
is the production of quality fish seed through hypophysation. Apart from 
yielding increased quantities of quality fish seed all over the country, this 
development is of immense help in selective breeding and hybridisation. 
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Hybridisation work so far carried out in the country has given hopeful results 
and it should be possible for us to evolve in the near future new strains of cul¬ 
tivable fishes, which are quick converters of food, fast growers, tasty and 
disease-resistant. In order to promote this work, it is necessary to build up 
pituitary banks. The finding made at the College of Fisheries, Mangalore 
that pituitary glands of marine fishes could be used for induced breeding of 
freshwater fishes is bound to be of great help in this direction, since the marine 
fishes are available in plenty, with some of them having comparatively bigger 
pituitary glands. 

(v) The techniques developed in the country in regard to improvement 
of pond soils and aquatic weed control must be systematically put to use to 
improve all the cultivable waters. 

(vi) Work initiated recently by the C.l. F. R. I. on evolving brackishwater 
fish culture techniques must be intensified and the results obtained thereby 
should be made use of for bringing the presently unutilised brackishwaters 
under fish culture. It should be possible to get an annual yield of about 
250 kg/ha from these waters. 

(vii) An important source of quality fish seed in the country has been 
through the bundh breeding of carps. Even though this method has the 
potentiality of providing enormous quantities of quality fish seed, till now it 
is being practised on commercial basis only in West Bengal and Madhya 
Pradesh. The factors underlying the breeding of riverine carps in these 
bundhs have not yet been fully understood. It is highly imperative to try 
and adopt this technique on a wide scale in different parts of the country. 

(d) Pollution 

Increasing industrialisation in the country has brought in its wake serious 
problems of pollution in our natural waters. In most cases domestic sewage 
and industrial effluents are discharged into our natural water courses without 
any pre-treatment. This has already brought about some deleterious effects 
on some of our commercial fisheries. If these untreated discharges are allowed 
to continue, they are bound to seriously harm our commercial fisheries to the 
point of no return. The existing legislations in some of the States are largely 
ignored. However, the country is alive to the problem now, in that the 
Central Government has recently brought in a legislation in this regard 
and some States have established Water Pollution Control Boards. The 
danger of pollution is bound to increase with the increasing accent on indus¬ 
trialisation. It may, therefore, be advisable to establish Fishery Development 
Boards for every major river system and to entrust them with the job of con¬ 
trolling likely pollution. In the alternative, each State should have a Water 
Pollution Control Board on the lines of the similar board in the United 
Kingdom. 
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(e) Fishery Technology 

(i) Fish processing technology, which started in India only in the early 
fifties, has already made a big impact on our economy and has ensured the 
availability of fish in wholesome condition over a wider area. The country’s 
foreign exchange earning through export of marine products rose from about 
4 crores in 1961-62, to 103 crores in 1975. A major portion of this earning 
has been through the export of frozen shrimps. It is necessary not only to 
step up shrimp export, but also to expand the export trade by diversifying 
our products to cater to wider foreign market. Ready-to-eat fish products, 
fish fillets, crab meat, mussel, clam and oyster meat, etc. are some of the por- 
mising materials in this regard. The interest shown in this venture by some 
private enterpreneurs is most welcome. The establishment of Marine Pro¬ 
ducts Export Development Authority by the Government of India is a step 
in the right direction. The Authority is taking diverse steps to step up our 
export of marine products. 


(ii) About 50-70 % of the catches brought by mechanised boats consists 
of “trash fishes ” which are generally reduced to manure or fish meal. The 
recent trend to utilise these fishes for human consumption through the pre¬ 
paration of palatable fish products is a significant development. Pioneering 
work has been done in this regard by the College of Fisheries, Mangalore, 
where over 2 dozen products have been prepared, several of them being new 
and of great potential commercial value. It is necessary to intensify this work 
and standardise the products, so that cheap proteinaeous fish products become 
available to the common man. 

(iii) There are over 70 fish canning plants and over 100 fish freezing 
plants in the country. Yet, the percentage of fish utilisation through freez¬ 
ing and canning is only 4.6 and 0.7 respectively. More of fish is still sun- 
dried (H.5%), salted (8.69%) and reduced (5.45%). This is a 
pointer to the necessity for increasing the number of canning and freezing 
plants, particularly in view of the likely increase in the country s fish pio uc- 
tion. 


(iv) Marketing of fish products in the world market is highly competitive 
and unless our products are of high quality, our export trade is bound to 
suffer. It is therefore, highly essential to strictly enforce quality contro 
measures in our fish processing industry through in-plant inspection, as well 
as through analysis of finished products. It is unfortunate that even now seve¬ 
ral f,sh processing industries do not have suitably trained technologists and 
technicians The government must make it mandatory for all the fish pro¬ 
cessing industries to employ at least a few professionally trained technologists, 
in order to ensure the quality of their products. 


(v) In order to be able to supply fish to interior areas in wholesome con¬ 
dition, it is necessary to step up “ Cold chains” in the country, from the 
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point of matching to the consuming centre. It is noteworthy that Karnataka 
has already established such a cold chain, which is carrying quality marine 
fish to the interior parts of the State. 


(vi) A big constraint in our enterpreneurs taking to fish processing 
industry has been the non-availability of indigenously produced fish processing 
machinery and the high cost of imported ones. There is, hence, an urgent 
need to design and fabricate important processing machineries within the 
country itself, to serve as import substitutes. The results already achieved 
in this direction in the College of Fisheries, Mangalore ar.d the Central Insti¬ 
tute of Fisheries Technology, Cochin are noteworthy. It is highly necessary 
to give more attention to this sector for accelerating the develop mert of fish 
processing industry. 


( f) Education and Training 

In view of the lack of any professional fisheries courses in oui Univer 
sities till recently, the Central and State Governments had perforce to recruit 
only graduates in basic science, mostly zoology. But it was soon realised t at 
such recruits were not able to deliver the goods withoutsome additionalspecial- 
ised training. This led to the establishment of a series of in-serive training 
centres at various levels, both under the State Governments and the Central 
Government. These related to inland fisheries development, marine fisheries 
extension, inland and marine fisheries operatives, etc. But most o t ese 
courses were for training candidates in certain restricte le s on y, or or 
positions of junior officers. It was left to the University of Agricultural 
Sciences, Bangalore to take a bold step in establishing the country s first 
Fisheries College, to offer professional fisheries education at undergraduate 
and post-graduate levels. A modest estimate of technical fisheries personnel 
serving the Central and State Government establishments and the P r ' va ^® 
fishing industries is about 4,000 assuming an average annual turnover of 5/ 0 
d ue to promotions, resignations, retirements and new posts, the country 
would require about 200 qualified fisheries personnel every year, provided 
fisheries establishments all over the country make it a point to recruit only 
fisheries graduates. Until such time that this procedure comes >nto effect, 
it will be unrealistic to think of the country’s annual requirement as 200 per 
/ear. At present, 40 candidates are admitted to the undergraduate course 
in the College of Fisheries, with 33|% of the seats going to candidates from 
India States other than Karnataka. The demand for seats in the College 
from Indian States has been primarily restricted to South Indian States, with 
only few applications coming from North Indian States. It is hoped that 
more number of States would come forward to make use of this opportunity 
to get professionally trained personnel in their establishments. It is also 
necessary to ensure that fisheries degrees are made a requisite qualification 
for jobs under the Central and State Governments. The reaction of most of 
the States in this regard has been rather discouraging, in that they have not 
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so far taken any tangible action. At the Master’s degree level, the College 
of Fisheries is training candidates in Industrial Fishery Technology and 
Fish Production and Management. It is hoped that these post-graduates 
would find gainful employment in research institutes and development depart¬ 
ments for the benefit of fishery development in the country. 

A big lacuna in the country is in regard to the training of crew for the 
bigger fishing vessels. While the initial training facilities are available in the 
Central Institute of Fisheries Operatives, the candidates do not get adequate 
facilities for getting the required “ sea-time”. In view of the fact that a large 
number of such crew will be required in the next decade, it is urgently neces¬ 
sary to provide suitable facilities, to enable the aspiring candidates to put in 
‘sea-time’ which only will enable them to qualify as certified crew. 

The interest shown by the Central and State Governments and even the 
private enterpreneurs in developing the country’s fishing industry should 
enable us to achieve self-sufficiency in regard to our fish requirement in the 
not too distant future. 
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“Whither Forestry in the 11980s?” 

C. R. Ranganathan, IFS(Retd.) 

Bangalore. 


I am grateful to the Executive Committee of the Institution ^AgricuN 
tural Technologists for asking me to present a lead paper on X ^ 

reference to the main topic for discussion at this onvention, n vjew 

Agricultural Challenges of 1980s.” The intention is presumably to rev 
the problems which are likely to be encountered in the vanous systems of 
using land productively, such as crop husbandry, animal us an y, 
culture and forestry, with a view to finding solutions. wis to spea < 
topic “Whither Forestry in the 1980s ?” although 1 know that the probe 
of forest management in the 1980s will be neither new nor likely to 
in that decade. 

The points I propose to touch on are: (i) Is forest management based 
purely or largely on the passive ecological approach of conventiona conse^ 
vation forestry the proper policy for meeting our requirements . an ( ) 

is the answer to the steady diminution in the area under forest w ic as 

taking place in independent India ? 

The geographical area of India is 328 million hectares. Out of this about 
i 6 Per cent is under various kinds of agricultural cultivation. The forest 
area of the country is 22.7 per cent and is thus almost half of the area under 
cultivation. In 1972-73 (which was not a particularly goo year or ■ n 
agriculture) the contribution of agriculture to the net domestic p 
1960-61 prices was Rs. 7,049 crores, while forestry contributed no more 
^an Rs. 297 crores. The contributions of agriculture and forestry accounted 
respctively f or 38.4 and 1.5 per cent respectively of the net National ro- 
duct in that year. In 1968-69 this has risen to 46% and I .6% respective y. 
0r > the face of it this strikes one as a disproportionately low return from 
forests which occupy not only half the area under agriculture but almost a 
quarter of the area of the country, although admittedly forests occupy the 
less productive, less fertile tracts of the country. In comparison with other 
countries the revenue or hectare of forest in India makes a poor showing; 
this applies also to the figures relating to expenditure and investment. 
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Country 

Gross revenue 
per hectare 
Rupees 

Net reveue 
per hectare 

Rupees 

India 

21.50 

11.50 

Austria 

336.00 

80.00 

United Kingdom 

N.A. 

140.00 

West Germany 

565.00 

130.00 

Switzerland 

494.00 

190.00 


Source: Cost Studies in European Forestry. Royal College of Forestry Study No. 48. 1967 

In its Interim Report on “Productive Forestry*—Man-made Forests”, 
the National Commission on Agriculture has pointed out how small is the 
investment in Indian forests in comparison with other Asian Countries. The 
Indian figure is Rs. 2.40 per hectare compared with Rs. 190.50 in Japan and 
Rs. 118.50 in Korea. The failure to develop forestry as a basic source of 
national wealth and as a provider of employment is part of the general failure 
to industrialize the country which characterised the long British colonial 
administration of the country. There were, however, historical reasons which 
till the end of the first world war inhibited any large scale transformation of 
the natural forest into more productive plantations by artificial means. The 
infra-structure for developing the better types of forests which as a rule occupied 
hill slopes remote from markets did not exist. A large industrial demand for 
wood as a raw material did not arise in India till after the second world war. 
The technical means for handling extensive areas in remote tracts for clearfelling 
and planting, and protecting the plantations against insects, fungi and fire were 
again not developed till after the second world war. 

Unlike Europe and North America where the forests are composed of a 
small number of species, most or all of which are marketable, the tropical 
and sub-tropical forests of India contain a great wealth of species of which very 
few are commercially marketable. The West Tropical Evergreen Forest is 
characterised by a multitude of species occupying several storeys; no single 
species contributes even 10 per cent of the crop. A very few species were 
marketable at a profit till comparatively recently when the development of 
plywood and composite wood industries created a demand for a large number 
of evergreen species. Teak, which is a member of the deciduous forest, rarely 
accounts for 10 per cent of the stand and hardly any of the associated species 
is marketable as timber. 

In 1961 the Forest Departments in India celebrated the centenary of the 
introduction of systematic forest management in India, but the first step in 
forest conservancy had already been taken in South India as early as 1800, 
and the famous Nilambur teak plantations had been started in 1842. It is 
interesting to note that the post of Inspector General of Forests was created 
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as early as 1864 and continues to this day. It isthus one oft ho oldest technical 
posts in the Government of India. Till about 40 years ago the management 
of India’s forests was in the hands of officers trained in Europe and, not 
surprisingly, derived its inspiration and basic principles from 19th century 
Europe. These principles continued to hold sway for a good many years 
later, for forest education in India was in the hands of persons trained by such 
officers. These may be said to consist in (I) the principle of sustained yield, 
(//) conservation and rehabilitation of forests through nature and (///) a strong 
preference for natural regeneration to the maximum extent. A predilection 
for leaving things to nature and an aversion to undue interference with the 
processes of nature was implicit in these principles. In West and Central 
European forests where the forests are more or less pure and are managed on 
long rotations for the production of large sized timber, these principles have 
worked well. In India with its degraded mixed forests in which only a small 
proportion of the component species is valuable, leaving things to nature or 
conservation forestry has not worked well. 

The principle of sustained yield is unexceptionable. But it needs careful 
interpretation. In a forest where the growing stock contains 10 per cent of 
saleable species, it would obviously be poor management which aimed merely 
at maintaining this percentage in perpetuity. Clearly in such a case there is 
need for more dynamic, a more progressive definition of sustained yield, such 
as would call for enrichment of the forest in terms of valuable trees by the 
planned replacement of inferior growth by more valuable trees and by finding 
economic uses for the existing inferior species. 

The concept of conservation is again an unexceptionable one. In de¬ 
graded forests of low productivity this generally means rather ineffective 
attempts at fire protection and somewhat more effective measures to prevent 
illicit fellings and illicit grazing. More than this, is unfortunately not eco¬ 
nomically possible in many such forests. But if we shake ourselves out of the 
attitude of passively leaving such areas to the slow process of natural rehabili¬ 
tation which in the end may produce a somewhat denser but still economically 
worthless forest, we may often find it possible to stimulate a demand for 
mixed woods of small dimensions by setting up an industry like paper pulp 
or hard-boards in the neighbourhood of the forest and by investing money 
in raising plantations of faster growing, more valuable species which will con¬ 
tinue to supply raw material to the industries. In raising new plantations 
for such industrial purposes we may find it economically feasible to accelerate 
growth by using fertilizers and local irrigation, wherever possible, for grow- 
,n g sheeted fast growing species. The dangers and difficulties of raising 
extensive plantations of non-indegenous species are not to be minimised. 
Such a programme of conversion must be backed by intensive research and 
supported by modern techniques of plant protection. The dangers of hasty 
and ill-considered plantations of new species are well known. Failures may 
occur. But on the other hand there will be successes too, as in the case of 
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the blue gum plantations on the Nilgiris and the so called Eucalyptus hybrid 
plantations in Karnataka. 

Under favourable conditions, reliance of natural regeneration for re¬ 
stocking the forest has the advantage of being economical and ecologically 
safe. Such conditions exist where the composition of the existing mature 
crop is more or less acceptable and the valuable species in it seed freely and 
reproduce themselves adequately in a relatively short period with minimum 
assistance from the forester. In India such conditions are rarely met with. 
Experience with silver fir and source, sal and teak has often been disappoint¬ 
ing. Even coppice regeneration in mixed deciduous has not proved wholly 
reliable. Natural regeneration does not parmit of any substantial change 
in the composition of the crop and cannot be availed of where it is desired 
to replace an existing crop by a more productive or more desirable one. When 
what may be termed silvicultural command over the natural regeneration of 
a crop is poor, there is usually great loss of time in establishing the new crop, 
which leads to loss of increment. If this is taken into account natural re¬ 
generation may often turn out to be more expensive than artificial regenera¬ 
tion. 


All this would appear to indicate that if we wish to raise the production 
potential of our forests, we must turn away from the policy of “ leave it to 
nature ” to a much greater extent than we have done. Our teak, eucalyptus, 
sal and casuarina plantations are examples of this. Very much more in this 
direction can and must be done if our forestry is to keep in step with the 
growth in population and the economic and industrial development of the 
country. The amazing expansion of re-afforestation work in Great Britain 
is an outstanding example of what can be done in this respect. 

Replacement of natural vegetation on any extensive scale involves the 
adoption of methods which are commonly used in agriculture. These may 
be summed up as follows: (I) use of good seed of selected species, (2) soil 
preparation, (3) soil and moisture conservation, (4) fertilisation, (5) irriga¬ 
tion wherever feasible, and (6) plant protection. In forestry the choice of 
species will be a prime consideration. 

The first requisite in intensive plantation work is a thorough knowledge 
not only of the light requirements of the species to be grown, but also of their 
plant food requirements and the nature and characteristics of the soil. In 
these respects there are serious gaps in our knowledge. 

The dangers of pure plantations or monocultures are well known, but 
with short rotation crops such as are increasingly required to provide indus¬ 
trial raw material, these dangers may not be as formidable as may be feared. 
Agricultural crops are outstanding examples of successfully grown mono¬ 
cultures. Fertilisers and pesticides place in our hands powerful means of 
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artificially raising the productivity of soils and of countering the attacks of 
fungal and insect pests. 

It goes without saying that the decisive consideration is whether it will 
pay. Intensive artificial regeneration work will call for substantial invest¬ 
ments which can only be justified if the produce can be marketed at a profit. 
The fact that wood required as industrial raw material in increasing quanti¬ 
ties can be produced by quick growing species on short rotations makes the 
economics of those crops radically different from those of long rotation tim¬ 
ber crops. The use of water, fertilisers and pesticides will help to increase 
production and increase profitability. But every plantation project will have 
to be carefully worked out on the basis of proved experience of pilot schemes 
from the standpoints of physical results, costs and receipts. Since India s 
forests are all State owned and the projects will be financed by public funds, 
profitability, while being an important consideration, is by no means the only 
one. By providing employment to large numbers of village people, such pro¬ 
jects will meet a cardinal objective of public policy. 

A serious challenge to Indian forestry is the progressive loss of territory 
it has suffered and continues to suffer in the post-independence period. 
According to Professor Y. M. L. Sharma, during the last 20 years nearly 
2.25 lakhs hectares of valuable forest area were lost in Karnataka due to sub¬ 
mersion in irrigation and power projects, rehabilitation of expropriated ryots 
and displaced persons, making of roads, canals, electric transmission lines, 
etc. This represents about 1 .4 per cent of the total forest area of Karnataka, 
which at 15.3 per cent of the total area of the State is well below not only 
the percentage of 30 recommended in the National Forest Policy, but also 
below the All-India average of 22.7 per cent. 1 do not have figures of areas 
lost to forestry in the other States of India in the post-independence period, 
but the percentage is likely to be much the same as in Karnataka. 

Forestry is a long term enterprise and cannot be practised effectively 
without an assurance of stable boundaries. An erosion of area of the order 
of I or 1.5 per cent is not in itself disastrous, but gives cause for anxiety when 
•t is remembered that the process is conti n ui ng and th at the percentage of forest 
in the country as a whole is well below the recommended figure of 30. 

The most disquieting feature of the situation is public apathy and the ig¬ 
norance of our legislators in matters relating to India’s forests. Forests 
are generally regarded as reserves of land not yet needed for other, more 
important purposes. Except for the jungle tribes, as a people we have no real 
love for forests, and indeed most of us live and die without ever been in or 
seen a forest. Our real forests are too far away from centres of population. 
We have already seen that many of our natural forests are of a mixed kind with 
a low incidence of utllizable timber, that the revenue per hectare from our 
forests is low by world standards and that the contribution made by our 
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forests to the net national product is relatively small. There are hundreds 
of thousands of hectares of degraded forest which little more than some small 
timber for the villagers, grazing for local cattle and some minor forest pro¬ 
duce. It is of course true that such forests also provide a home for wild life 
and have an ameliorating effect on the local climate and water supply. When 
a compet'tive demand for disforestation for the extension of cultivation or 
for other purposes arises, it is often found that a justification for retaining 
the area under forest on the score of the indirect benefits conferred by the 
forest on the community is rarely strong enough to avert disforestation. The 
validity of these pleas is not questioned, but they would be greatly strengthened 
if an economic objection based on revenue or income could also be provided. 
If substantial capital investment in the shape of a successful plantation had 
been made in the area, the case for retaining it under forest would be great y 
strengthened. 

We must take note of certain basic trends in the country: 

(a) The population is increasing at an annual rate of over 2 per cent 
and the standard of living is also rising. The requirements of timber and 
firewood will increase greatly as a result of the growing population and the 
rising standard of living. 

(b) The demand for paper will increase tremendously with the spread of 
literacy and greatly increased supplies of raw materials most of which will 
have come from our forests will be needed for manufacturing the paper te- 
quired. 

(c) As industrialisation progresses, larger quantities of wood will be 
required to provide raw materials for wood based industries and for packag¬ 
ing materials for industrial products. 

(d) All these increased supplies of wood will have to come from the exist¬ 
ing area of forests or poss.bly, from a reduced area of the process of dis¬ 
forestation is not arrested. The prospects of adding to the forest area y 
afforestation of new lands seem very dim. 

Improvements in wood supply may be effected by finding uses foi 
secondary species, now left unused, through research, by minimizing waste 
in the forests, in the saw mills and other processing establishments, by ang- 
thening the service life of timber through seasoning and preservative treat¬ 
ment, by using small dimensioned timber for structures through the use o 
modern techniques of timber engineering, etc. The Forest Research Institute 
has done a great deal of work in all these directions. But the basic reme y 
for the situation lies in transforming our forests into more productive an 
more valuable ones through enrichment and plantations, by stepping up t e 
productivity of planting sites through the use of selected fast growing species 
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and adoption, wherever feasible of agricultural techniques such as fertiliza¬ 
tion and irrigation. 

To effect the transformation a great deal of capital outlay will be required 
but no less necessary is a dynamic approach to forest management. Such an 
approach will involve the shedding by forest officers of some of the inflexibility 
of the dogma of naturalistic forestry. 

I fear that in respect of protection of our forests against abuse by men who 
live in their neighbourhood and those who visit them for recreation 01 sport, 
there has been some deterioration in the post-independence period. Duiing 
the time of the British administration offences such as illicit feelings, illicit- 
grazing, etc., were kept in check by a strict enforcement of the penal provi¬ 
sions of the Indian Forest Act and other laws. Fear of punishment was 
a strong deterrent to the commission of forest offences. After the introduc¬ 
tion of complete democracy with the advent of independence, a good deal o 
severity disappeared from the administration of the forest laws. In Europe 
a wide-spread awareness of the value and utility of forests helped in a large 
measure to ensure the protection of the forests. In India such a conscious¬ 
ness does not yet exist to any large extent. Forest protection rested on fear 
of the law during the British period. That sanction lapsed with the going of 
the British, but a popular sanction based on love of the forest is yet to be 
forged. When it is forged it would be a more secure base for the protection 
of the forests. It is vitally important to develop among our people, especially 
our legislators and educated classes, an appreciation of the vital role of 
forests in our country’s economy and of the dangers of denuding the country 
of its remaining forests. 

The indirect benefits of forests consisting in climate amelioration, main¬ 
tenance of stream flow, soil conservation, preservation of wild life and provi¬ 
sion of recreational facilities are now grouped together under the head of social 
forestry. The National Commission on Agriculture has included village 
forests and tree planting along canal banks, tank bunds and roads in social 
forestry. We have noted that in many parts of the country forests are remote 
from centres of population. The provision of firewood and small timber to 
meet the requirements of village people is very important if cowdung is to be 
applied to the fields as farm-yard manure instead of being burnt as fuel. The 
main characteristic of social forestry, as opposed to production forestry, is 
that it does not always pay its way and that the bill for it must be footed by 
the State for the sake of the benefits derived. 

In a situation where the forest area is static or shrinking, but the require¬ 
ments for forest produce are rising as a result of a growing population and a 
rising standard of living, the problem of meeting these requirements can only 
be solved by (i) increasing the effective productivity of the forests, and (ii) 
avoidance of waste in the forest, during conversion and in use. But a good 
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deal can be done outside the regular forests to increase the wood potential 
of the country in the shape of social forestry. At its recent session at Vishaka- 
patnam in January 1976, the Indian Science Congress called upon the staff 
and students of the universities to launch during the south-west monsoon 
period of this year a movement for ecological regeneration and to plan for 
planting about half a million trees and ensure their survival. If students can 
be persuaded to undertake tree planting regularly year after year, it could 
make a considerable difference to the country side. 
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Irrigation in 1980s 

Shri Balwant Singh Nag, ISE (Retd.) 

. Presented by A. V. Shankara Rao 

Water Resources Development Organisation, Karnataka, Bangalore. 

I t*imp nao In India it has a history 

Man learnt the art of irrigation a long g • have man>f anc j e nt 

dating as far back as the fourth mi en £ ium ' f the co untry, which are 
irrigation works, particularly in the sout er P j for t hose times, 

a testimony to the well developed X country during 

Many large irrigation works have been blessing. On 

the last 150 years. Not all o l em ave infested for lack of full 

some of these, large areas got waterlogged or salt • ^ of irrigacion 

appreciation of the possible long range i e ® science and it is now possible 
supplies. Irrigation today, however, is a te derive the maximum benefit 

to irrigate without any damage to land and also to derive 

from a given quantum of water. 

Irrigation heips agriculture in more than one way ^en’b'et a farmer 
to raise an assured crop despite the vagaries of rainfall. of 
correct time choosing the right variety, rais g■ a cropping pattern 

inferior rainfad crops, have more than one crop P ^ roturn> mar keting, 
which is most beneficial from consideration o possible for him to 

continuous employment and soili ferti ity. * ™ But above all it brings 

apply fertilisers and manures at the appropria • adopt better and 

about in him a progressive outlook which -thuses him to adop 
more scientific techniques of agriculture than before. 

order to site up the water resour^^ 
it would be useful to take a look at the total w bestows annually 

Basically the replenishable water resources are w of the order of 

in the form of rainfall and snowfall which on the aver g immedia te 

400 Mham. Of this quantity about 70 Mham are lcMt ^ J aboUt 

evaporation from soil as rain fa s. o t e re border. At present, 

20 Mham which flows in from beyond the» countr/s bor £ water 

about 150 Mham flows to the sea or out of the' c ®“ n J2;, inatlon of sea water 

resources can be su PP ler ^ ent ^ a ^ b ^ j^lly worthwhile; as also by inducing 
which is expensive though 7 . _ i sta?ye and therefore not yet 

Tr^to dlp"nd C upon" aro pockets of groundwater trapped 
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in rock and other formations which can be usefully exploited but this fossil 
water is non-replenishable and must get exhausted in course of time wherever 
continually extracted. 

It is well known that rainfall in most parts of the country is confined 
to a few months in a year, when rivers swell. As rainy season flows canont 
be fully utilized duiing that short period, water has to be stored in reservoirs 
for subsequent use. On some of the major rivers, there are not enough 
suitable sites for storage dams, for completely harnessing the surplus river 
flows. Some flood flows, therefore, perforce have to pass on to the sea. 
Paucity of arable land in some river basins is another reason why a large 
quantity of river water has to remain unutilized. For example, the Brahma¬ 
putra valley in Assam is aquite narrow being only about 90 km wide and 
for the enormous size of the river, there is not enough land in the valley to 
fully utilize its water. Similarly, because of their short-length to the sea and 
consequent paucity of riparian land, the west flowing rivers south of the Tapi 
do not offer much scope for utilizing their waters. 

It has been estimated that on full development, in about 50 years from 
now, the total utilization of the recurring water resources may be, of the order 
of 105 Mham, that is, about a quarter of the total renewable water resources 
of the country. The remaining three quarters would continue to flow to the 
sea or out of India or get lost to the atmosphere in various hydrological pro¬ 
cesses. Of the utilisable quantity of 105 Mham, two thirds would be from 
surface flow and one third from groundwater. The consumptive use of water 
will not be confined to irrigation alone though that would continue to be the 
major requirement. There would be increasing demand for water for domes¬ 
tic use, industries and thermal power generation. In 2025 A.D., by which 
time irrigation should be fully developed, of the total water utilized 73 per 
cent is expected to be for irrigation and 27 per cent for other pur¬ 
poses or roughly three quarters for irrigation and one quarter for other pur¬ 
poses. 

How much area would the available water irrigate would depend upon 
the kinds of crops and when and how they are irrigated. It is obvious that 
if we utilise irrigation supplies judiciously and scientifically, it would not 
only cover larger area but would give greater production which is the objec¬ 
tive of irrigation. The present use of water for irrigation is somewhat extra¬ 
vagant. It takes, on an average 0.65 hectare metre of groundwater to irri¬ 
gate a cropped hectare. With surface water, it takes 0.90 hectare metre as 
conveyance losses in that case are higher and being less expensive, it is not 
used with the same care as groundwater. The two together give an average 
of 0.8 hectare metre per cropped hectare. With more scientific and econo¬ 
mical use of water in the future, it should be possible to reduce this to 0.7 
or even less. For a broad assessment, the ultimate irrigation potential can 
thus be placed around NO million hectares. By the time this is developed 
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in about 50 years, the sown area would be about 210 million hectares. T us, 
our water resources are likely to suffice, for irrigating only about 52 per cent 
of the sown area or a little more than half of it. The rest must remainr am e 
At present, the gross irrigated area from all sources is around 45 million hec¬ 
tares which shows that only about two fifths of our ultimate irrigation re¬ 
sources have so far been developed and we have yet a long way to go in ac lie - 
ing the goal. 

Irrigation policies have to be shaped, by and large, by the need and scope 
of irrigation in a region. Rainfall, which is the primary source of water, is 
abundant in the eastern part of the country and it progiessivcy iminis 
westwards to reach arid conditions along the westet n border. t is ow 
the peninsular region, but is quite high in the Western Ghats. or r ^ ls '" 
crops, however, the distribution of rainfall, is as important as the total r - 
fall. It is common experience that whenever there is a long rea < urin 
rain/ season or rains fail during the crucial stages of crop gi owt , yie ^ 
substantially, notwithstanding the total rainfall being near norma . 
fore, even in high rainfall areas irrigation becomes necessary 1 rain 
erratic or untimely as also for raising crops during the non-i ainy season, 
need for irrigation is obviously greater where there is paucity o • am a 
much more so in arid and semi-arid areas. 

For agriculture, land and water constitute the two most important na 
resources, besides sunshine. The best use of the two toget er ,s n ^ cc ^ 
achieve maximem production. The two however are not evenlymatclmd m 
most parts of the country and the one which is short ecome ources D f 

the fuller use of the other. For instance, the a un ant wa | an d. 

the Brahmaputra valley cannot be fully utilised owing to p wa ter 

There, and in other similar situations, multi-cropping an gro 8 _ 

intensive crops like rice are obviously indicated to secure t e ma i 
duction per unit of area. 

In most parts of the country, however, there is not enough water to meet 
the irrigation requirement, and in large areas crops ave . , . water 

Under these conditions, it becomes necessary to so ut.'.se the■ •'Variable w*e 
as to secure the maximum crop production per unit of water »-t* 
the same time the benefit of irrigation on as many armers h 

and technologically feasible. The policy requires that there shoulcI be the 
minimum waste of water in conveyance and in application in t e le 
cropping patterns should be adopted as would give t e maximum e 
with the limited supply of water. If the limited irrigation supplies are uti¬ 
lised to supplement rainfall during the rainy period, it would cover a ^ 
larger area and benefit more farmers than would be the case, i most o 
water is utilised during non-rainy season. 

The irrigation policy in the hardcore drought areas, which comprise 
about a sixth of the total geographical area of the country as to e i i<_ten 
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Here, the emphasis has to be on protection rather than production. In these 
areas, not only the rainfall is very scanty but, its year to year variation is more 
pronounced than in better rainfall areas. In a lean year great hardship arises 
in respect of even domestic watar supply. Cattle suffer most both for want 
of drinking water and fodder. People of the areas, already economically 
low down, do not have the purchasing power to buy sustenance from else¬ 
where. Irrigation policies have to be so formulated as to alleviate these 
difficulties. Undisputably, the first claim on the available water resources 
in these areas is for domestic purposes. Industries, in view of their small 
requirement of water and great income generating potential may be accorded 
the next priority. The remaining water should be utilized for agricultural 
and this is best done for growing water-thrifcy crops and fodder for animal 
husbandry to secure the maximum income per unic of water. It has to be 
appreciated that in these areas, because of low rainfall even groundwater re¬ 
sources are scanty, the surface and ground water being significantly inter¬ 
related. The only dependable source of Water in the arid areas can be rivers 
which have catchments with good rainfall. In the absence of such a river 
traversing the area, the only satisfactory arrangement can be to bring water, 
even at a sacrifice, from other basins which may have better water, resources. 

There are tracts in the country, notably the Indo-Gangetic valley, which 
are rich both in surface and ground water. Surface water which is mostly 
utilised by gravity flow, generally costs less than groundwater which has 
to be lifted. But on most of the canal systems in the country, water is not 
always available to the farmer when needed. This is a disadvantage and a 
disincentive in his attempt to adopt progressive techniques of farming. 
Groundwater, whether from open wells or tube-wells, on the other hand, is 
mostly privately owned and can be utilized by the farmer at will. This faci¬ 
litates his farming operations and enables him to carry out sowing and other 
erations at the right time. The advantages of a self-owned groundwater 
source to the farmer are very considerable, and it is for this reason that in che 
wake of Green Revolution, the number of private tube-wells and filter points 
the country rose from nearly a lakh (1,13,000) in March 1966 to about 
8 lakh (7,82,000) in March 1974. These, of course, are mostly in the Indo- 
Gangetic valley which is rich in groundwater. Studies have shown that it is 
rofitable for a farmer to have his own source of groundwater even where 
canal water is available to him. In North India, farmers owning tubewells 
utilise canal water and pay full water rates for the same while supplementing 
Irrigation from their own source. 

Not long ago, large tracts of land in Punjab had become waterlogged due 
to copious canal irrigation and inadequate drainage. The position has now 
completely changed partly due to improvement in the drainage system and 
artiy to large scale exploitation of groundwater thereby depressing the 
Groundwater table. In planning for irrgation in an area, a total view of both 
the surface and ground water resources should be taken and their 
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development planned in an integrated manner, it should be an accepted 
policy to make conjunctive use of surface and ground water to the fullest 
extent feasible. 

Of late, lining of irrigation channels has been receiving increasing atten¬ 
tion. This is so because with the completion of more and more projects and 
less and less water left for future development, there is an increasing apprecia¬ 
tion of the value of water. On unlined canal systems serving alluvial tracts, 
of the water released at the canal head, only about 55 per cent reaches the 
field. The rest is lost through seepage and percolation. The loss in heavier 
soils is relatively less but nevertheless significant. Once a canal system on 
completion is opened for irrigation, it is not always possible, to line the canal 
or the distributaries, which run for most time of the year. It is, therefore, 
important that the economics and desirability of lining the various channelf 
are fully considered at the planning stage with the clear realisation that is 
lining is not done initially, it may not be feasible to do it later. 

The choice of crops of the right kind for a command area is of great 
importance in making the best use of the available irrigation supplies. Nor¬ 
mally, the farmer’s choice of an irrigated crop is governed by consideration 
of the net income which he can derive from it, but there are certain techno¬ 
logical and economic cnsiderations which have to be borned in mind both in 
the long term interest of the farmer and the nation. These considerations 
have to be properly identified and put across to the farmer, so that he may 
voluntarily and understanding^ adopt the right cropping patterns for a 
given situation. If need be, these should be enforced in the national 
interest. 

Rice, which is grown in about 40 per cent of the irrigated cropped area, 
is the largest consumer of irrigation water and accounts for 50 per cent of 
*he total irrigation supply at present. For this crop, water has to be kept 
standing in the field for most time during the period of its growth. There¬ 
fore, it must lead to a great deal of waste of water, if it is grown on soils 
relatively high permeability. Rice is mostly grown in rainy season, when 
irrigation supplements water from rainfall. Becase of its high requirement 
of water, it would consume relatively more water than the production it Would 
give if grown in low rainfall area or during non-rainy season. 

Next to rice, wheat is the largest consumer of irrigation supply in the 
country, utilising about 15 per cent of it. This crop is temperature sensitive 
and is best grown in the cool climate areas of above 20° latitude. For good 
yield, the crop has to be irrigated as it is a rabi crop, raised in non-rainy season 
with scant support from winter rains. The high yielding varieties require 
7 to 8 irrigations. But in water paucity areas, the availale supplies can be 
utilised over a larger wheat area by giving fewer irrigations thereby bene- 
fitting more farmers and without reducing the overall production. 
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The considerations for irrigation and its pattern differ for different crops. 
But apart from technological considerations there are other compulsions which 
have to be taken into account. The requirement of a particular commodity 
may be quite different, when viewed in terms of national needs than what it 
would be if considered in the light of only local requirements. For example 
it may be necessary to increase area under sugarcane in a favourable com¬ 
mand area to meet the requirements of export. There is need for more oil- 
seeds and fodder, and so on In designing irrigation systems, therefore, 
there should be some flex.b.hty for changing the cropping patterns to suit 
emerging requirements. The National Commission on Agriculture has done 
an enormous amount of work in delineating the country into various rainall 
pattern zones, by analysing tahasilwise or talukwise monthly rainfall data 

for periods of 50 years or more, and indicating cropping patterns indi¬ 
genous to these areas. This information should be available shortly on nub 
lication of the Commission’s report. v 


Most of the large pre-Independence projects served flat areas having 
alluvial soil. These had level lands and required little by way of land shaping 
or terracing and not much skill in digging water courses and field drains. 
Under these conditions, on completion of an irrigation project, the State’s* 
responsibility was limited to the maintenance of headworks, canals and 
distributaries, the supply and distribution of water at the outlet and the assess 
ment and collection of water charges. For all other requirements the farmer 
W as left to this own device The development of irrigation on these projects 
was thus naturally slow and often took a decade or more. 


After Independence, a large number of irrigation projects were taken in 
hand. Altogether, in the First Plan, there were 27 major and 240 medium 
sized projects under implementation. Many more were taken up in subse¬ 
quent Plans. These projects were considered and sanctioned in the manner 
of pre -Independence projects with no provision for command area develop¬ 
ment except for construction of water courses. The irrigation Department 
did not feel responsible for command area development which was regarded 
as the concern of other departments such as Agriculture and Revenue and 
above all of the farmers themselves. The utilization of irrigation supplies 
was consequently tardy. In the Third Plan document, certain measures neces¬ 
sary for securing speedy benefits from irrigation projects were set down. These, 
however, were not enough and in the Fourth and Fifth Plans, some 
special programmes of command area development were taken up. 


Till recently, reports on irrigation projects were prepared in two parts, 
namely, engineering wot ks i ight from the storage or diversion works to water 
courses and including drains and command area development. It is obvious 
that unless the development of command area is also completed, full benefits 
cannot accrue from the project. The command area development programme 
comprises one-time items of work such as land formation, construction of 
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water courses, field channels and field drains and other programmes concern¬ 
ing the Department of Agriculture, Animal Husbandry, Forest, Fishery and 
Cooperation. In view of the diverse nature of work involved in command 
areas development, it is desirable that an irrigation project should be formu¬ 
lated in three parts as under: 

Part I All engineering works from source of supply to outlets and drains. 

Part II All engineering works in the command area comprising land level¬ 
ling and shaping, construction of water courses, field channels, 
field drains and farm roads. 

Part III All other items pertaining to Agriculture, Animal Husbandry, 
Forestry, Fishery and Co-operation. 

All these items, should be investigated simultaneously, and it should be the 
complete report comprising the three parts which should be considered at 
the time of sanctioning the project. 

An irrigation project should not be looked upon merely as a means of 
providing water, for irrigating crops. It, in fact offers an opprtunity to change 
over from the uncertain and ofeen precarious rainfed cropping with low yields 
to scientific irrigated cropping making full use of the technological develop¬ 
ments in irrigated farming. It provides an occasion for reorganising t e 
entire farming structure in the area for the maximum facility an ene it to 
the farmers. The steps to bring this about are many and have to be taken in 
a systematic and well organised manner. Irrigation water, can be put to 
a satisfactory productive use, only if the command area is fully ready to re 
ceive the supplies. For this, the land has to be properly formed, fields pre¬ 
ferably laid out in proper sizes, water courses and field channes constructed 
to carry water to individual fields and field drains provided to remove un¬ 
wanted water which may affect the crops, farm roads provided for easy recess 
to fields for transporting inputs and produce and dispersed fields of indi¬ 
vidual farmers consolidated into one or two operational holdings. The scope 
and extent of these measures are influenced by topography, nature of soil, 
pattern of cropping and the mode of irrigation. Besides the above measures, 
adequate and timely supply of inputs has to be ensured and marketing and 
other infra-structure facilities provided, so that the farmer is able to derive 
the maximum benefit from raising irrigated crops. 

In command area development, the importance of consolidation of 
holdings cannot be overemphasised. Consolidation of holdings is essential 
for a proper layout of water courses, field drains, farm roads and the fields 
themselves. During the process of consolidation, land can be earmarked 
for these and other common purposes. It has been experienced that when 
consolidation of holdings forms part of a wider development programme, 



such as command area development, there is less hesitation on the part of the 
farmers in aggreeing to it. 

For successful development of a command area, there has to be an ade¬ 
quate and efficient organisation for it. Many command area development 
authorities have been set up in the country for the purpose. Their composi¬ 
tion and scope of responsibility differ from State to State. But for land forma¬ 
tion and concurrent construction of water courses, field channels, field drains 
and farm roads, the task is best entrusted to a land development corporation, 
rather than to a departmental agency as most of work has to be carried out 
With institutional finance. 

It has been stated earlier, that only about two-fifths of the ultimate irri¬ 
gation resources have so far been developed. Thus, more remains to be 
done than has been achieved by the generations in the past. Bulk of the 
future irrigation development will be from surface water resources and many 
large sized projects will have to be undertaken. Therefore, while according 
high priority to groundwater development, because it gives quicker results 
and can be tailored to suit availability of funds, the development of surface 
Waters must not be slackened. 

For the development of surface water resources, there should be a well 
thought out programme not only for the construction of projects but also for 
the development of command areas. In the past, the latter has not kept 
pace With the construction of new projects and there is already a backlog of 
a total of 10 Mha on various projects. If the irrigation resources in the 
country are to be fully developed by the year 2025, then the present tempo 
of construction and development of command areas must be stepped up. 
This, however, cannot be done over night; particularly the latter, since work 
will be spread over I .rge areas requiring a big organisational effort. The 
annual rate of land formation, which is relatively small at present, will need 
to be raised to I Mha by 1980 and further to 1.4 Mha by 1985 to be kept 
at that pace for the next 20 years or so. It can then be reduced gradually 
as development of water resources approaches near completion in various 

regions. 

The large programme of development of irrigation, which must be put 
through in the next few plans, will require massive investment. While out¬ 
lays will have to be provided in the plans for the construction of projects, 
the financial institutions will have to cater to the requirements of command 
area development. These requirements are large, but there is no doubt about 
the capacity of the country, tj muster financial resources for the purpose. 
In this matter, the irrigation projects themselves will havr to play a significant 
role. Irrigation is a very important input in crop production and just as a 
farmer has to pay a proper price for fertilisers ar.d quality seeds, he has to 
pay a proper price for the supply of irrigation water. This requires that 
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irrigation rates should be so fixed, that in a State, irrigation worked do not 
show a loss and impose a burden on general revenues. At present, irrigation 
works are running at a heavy loss of the order of Rs. 141 crores in 1971-72 
for which figures are readily available. Before Independence, irrigation 
works were making a contribution to the general revenues. 

Most of the major rivers in the country, flow through more than one 
State. With the increasing awareness of the importance of river waters, a 
number of inter-State disputes have arisen. Some of these have been referred 
to Tribunals set up for the purpose. These disputes can become vexatious 
and protracted, and hamper development of water resources of the country. 
Tribunals often take a long time to give their award as the problems to be 
considered are indeed very complex. Efforts should, therefore, be made to 
come to an agreement without a tribunal by mutual discussion in a spirit of 
give and take. A dispute should be referred to a tribunal only after exhaust¬ 
ing all conciliatory efforts. A number of agreements have recently been 
brought about by the sagacious intervention of the Union Minister for Agri¬ 
culture and Irrigation, even though some of these were already before Tribu¬ 
nals. This is very encouraging and gives one the hope that development of 
water resources in the country will not be allowed to be jeopardised by inter¬ 
state disputes. The approach to the use of water of a river should be more 
national than regional. It is important that for the development of each river 
basin, a master plan should be prepared based on national considerations. 
It is not necessary to utilize waters of a river, within its own basin. In fact, 
we already have a number of examples of extra basin use of water. Particu¬ 
larly, water may have to be carried to water paucity areas, from areas blessed 
with better water resources,, even though that may entail some sacrifice on the 
part of the latter. 
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Co-operation in 1980s 


P. R. Dubhashi, IAS 
Divisional Commissioner, Belgaum- 


Co-operative Movement began in 1904 with the establishment of the 
agricultural credit co-operatives. Sir Christofer Nicholson after his return 
from a visit to European countries came back with the gospel “Find out 
Rjffeison” drawing inspiration from the Riffeison movement of Germany 
The agricultural credit co-operatives came to be established following the 
passing of the first co-operative legislation in 1904 and the establishment of 
the co-operative departments in the various States in the country. Since 
then the co-operative movement in the field of agriculture has both diversified 
and developed. 

Progress of agricultural movement till the attainment of independence 
was somewhat slow. It is only after the attainment of independence that 
systematic plan of the economic development of the country was ushered in 
with the inauguration of the First Five Year Plan in the year 1951. The 
plan envisaged a mixed economy for the country with public, private and 
co-operative sectors. The co-operative sector was expected to impart a 
sense of direction, balance and value to the planning process of the country. 
More especially co-operatives were assigned an important role in the field 
of agriculture. Agriculture had to be carried on by 60 million farming 
families in the country. No public ownership of land was contemplated. 
In other words, agriculture was left open for private enterprises. However, 
co-operatives were expected to provide a suitable form of organisation for 
the farmers in order to provide for themselves agricultural credit and other 
inputs like seeds, fertilisers, facilities for agriculture storage, marketing and 
processing. The wholesale co-operativisation of agriculture farming was 
not contemplated though after the Nagpur Resolution co-operative farms 
were set up on a pilot basis. However, the experiment of co-operative farming 
did not make much headway and the instrumentality of the co-operative 
organisation continued to be used, in the main, for provision of various 
services and supplies to the millions of small farmers in the country. 

Co-operatives were also assigned a role in subsidiary occupations like 
dairy, sheep rearing, horticulture, pisiculture, poultry and sericulture. 

In order to intensify the role of co-operatives in the field of agriculture 
in the 80s, it would be necessaryto take stocks of the state of the co-operative 
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movement as it stands today and as is likely to develop in the remaining 5 
years of the 70s and on th . basis of such a recapitulation to project the role 
of co-operative movement in the field of agriculture in the 80s. 

II 

The co-operative movement in the field of agriculture has assumed 
impressive proportions. The post-independence development in the co¬ 
operative field could be traced to the Rural Credit Survey Committee of the 
Reserve Bank of India whose recommendations in 1954 provided the blue 
print for an integrated rural credit system in the country. The principal 
features of the blue print were as follows: 

(i) Production oriented co-operative credit as per the crop loan scheme. 

(ii) Integrated Co-operative Credit Structure. 

(iii) Massive State participation. 

The report recommended the establishment of large size co-operative 
credit societies in the rural areas. These would provide credit to all the 
farmer-members on time and in adequate quantity to meet the requirements 
of agriculture credit ;.e., to provide for inputs like seeds, fertilisers and pesti¬ 
cides as Well as other operational expenses. The credit would be given in 
terms of cash and kind components. The kind component would be in the 
shape of seeds, fertilisers and pesticides. The credit would be production- 
oriented rather than security-oriented. The credit would be given for credit 
worthy purpose rather than credit worthy person. This would be accom- 
N plished by extending credit against standing crops rather than landed security. 

The use of the credit would be closely supervised by the co-operative credit 
institutions as well as by the State agricultural extension machinery. 

In order to link up credit with marketing, the village level primary co¬ 
operative credit institutions will be affiliated to the Taluka Co-operative 
Marketing Society. The produce would be sold through the marketing 
society which in turn would reimburse the credit provided by the credit 
societies. Thus by linking credit with marketing, repayment of the loan 
would be ensured. 

Three-tier co-operative credit structure was envisaged with a net work 
of primary co-operative credit societies linking up with the District Co¬ 
operative Bank which in turn would be affiliated to the State level Apex Bank. 
The Reserve Bank of India Act was amended to provide reimbursement of 
agriculture credit to Apex Co-operative Bank on concessional terms. The 
State Bank of India was established out of the old Imperial Bank of India 
in order to provide extensive remittance facilities to the co-operative credit 
institutions. 
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In order to promote co-operative marketing, the National Co-operative 
De v elopme't Corporation ar.d the Warehousing Corporation were to be 
established in order to provide share capital and other assistance required 
by the marketing and processing institutions. 

As a consequence of these recommendations, the co-operative credit 
institutions were strengthened, throughout the country. Today all over 
India the three-tier co-operative credit structure has been well established, 
and the quantum of co-operative credit has gone up from Rs. 50 crores in 
1954 to Rs- 700 crores per year (assumed level for 73-74 as per Drafc Fifth 
Five Year Plan). The co-operatives thus occupy an important place in the 
supply agriculture credit. The performance of the working of the inte¬ 
grated co-operative credit system was reviewed on several occasions, The 
most recent review was by the Rural Credit Review Committee under the 
chairmanship of Shri Venkatappaiah who submitted the report in the year 
1970. They pointed out some of the principal deficiencies in the co-operative 
credit structure in the country. Firstly, the development of co-operative 
credit structure was uneven. The movement had done better in the States 
of Maharashtra, Gujarat, Himachal Pradesh, Tamil Nadu and Karnataka 
compared to other States like Madhya Pradesh, Assam, Orissa, Bihar and 
Bengal. Secondly, they drew attention to the recent tendency of accumula¬ 
tion of overdues even in better done States like Maharashtra. Thirdly, they 
ointed out some of the managerial defects in the working of the District 
Co-operative Banks and the Primary Co-operative Credit Societies. Fourthly, 
they drew attention to the fact that the small and marginal farmers were stlil 
outside the pale of co-operative institutions and recommended the establish¬ 
ment of rural electricity co-operative societies. Following the recommenda¬ 
tion of this report, the Small Farmers Development Agencies and the Marginal 
Farmers & Agricultural Labourers Development Agencies were established 
throughout the country on a pilot basis. 

A new experiment in co-operative credit was tried in some States by 
linking up the agriculture co-operative credit institutions with the branches 
the nationalised banks. After the nationalisation of the 14 commercial 
banks on 19-7-1969 these banks opened large number of branches in rural 
areas and to these branches were attached some of the agriculture co-operative 
credit institutions where the District Co-operative Banks were weak. This 
co-operative-cum-commercial banking structure was a novel institutional 

arrangement. 

Another innovation relating to co-operative credit institutions 
was the concept of Farmers’ Service Society, postulated by the National 
Agricultural Commission and developed further by a study group. Th|e 
society would act as a guided co-operative with the activities focussed 
mainly on the economy of small and marginal farmers and agricultural 
labourers. 
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Long term co-operative credit for purposes like sinking a well, land 
levelling especially under the major irrigation projects, mechanisation, etc. 
was entrusted to the Land Development Banks with two-tier structure con¬ 
sisting of Taluka Primary Land Development Banks and the State Co¬ 
operative Land Development Bank. The Agriculture Refinance Corporation 
(ARC) was established during the Third Five Year Plan in order to provide 
massive refinance plan to the State Co-operative Land Development Banks. 
The Primary Land Development Banks have shown a substantial expansion 
programme and are provided long term credit of Rs. 900 crores during the 
Fourth Five Year Plan. The International Development Association (IDA) 
of the World Bank provided assistance to the several land development 
projects in many States of the country including Karnataka, Tamil Nadu, 
Maharashtra, Gujarath, etc. 


Ill 

The performance of the co-operatives needs to be evaluated with refe¬ 
rence to the principal components in a strategy of agricultural development. 

Agricultural development depends on the following: 

(i) Extension of knowledge through dissemination of improved agricul¬ 
tural practices. 

(ii) Supply of agricultural inputs including credit, seeds, fertilisers, 
pesticides and improved implements. 

(iii) Investment for development of land and water resources. 

(iv) Incentives. 

Of these the second item has been attended to by the short term credit 
structure through a net work of primary co-operative credit societies in the 
country. However, the agriculture co-operative credit institutions have been 
mainly instrumental in channelising the agricultural credit to the farmers 
rather than building up sound arrangement for the supply of seeds, fertilisers, 
pesticides and modern implements. The draft Fifth Five Year Plan observes 
that there have been major shortcomings in releasing the Fourth Five Year 
Plan targets of retailing chemical fertilisers. The development of effective 
services for the supplies of these inputs should be considered to be one of the 
task that needs to be effectively attended in the years to come. 

As regards the performance of the land development banks, they have 
come forward with massive investment and the objective should be to develop 
efficiency of these institutions so that loans are quickly disbursed, use of loans 
is effectively supervised and the loans are repaid so that the primary land 
development banks do not lose their creditworthiness. 
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As regards dissemination of improved agricultural practices, the co¬ 
operative institutions have not played any significart role. The work has 
been left to the extension agency of the community development blocks. 
The co-operative credit institutions in Japan have been multi-purpose institu¬ 
tions and they have developed the extension and advisory services. It is 
essential that the co-operative banking and agriculture credit structure in the 
country also develops these servicer so that they can pay proper attention 
to the productive utilisation of the agriculture credit. 

As regards incentives, it can be provided through marketing and processing. 
The co-operative institutions have played significant role in the field of manu¬ 
facturing of sugar. (76 sugar factories with a capacity of 18 lakh tonnes of 
installed capacity). Several Co-operative Sugar Factories have been set up 
in t h e country and they have provided a stabilised market for the sugarcane 
gr oWers. 

Similarly, the co-operative ginning and pressing units (total No. 45) have 
rovided good marketing facilities to the cotton growers. Maharashtra has 
tried to introduce a scheme of monopoly purchase of cotton through the co¬ 
operative institutions though the scheme has run into financial difficulties,. 
The co-operatives are used for procurement of foodgrains by the administration 
in charge of food and civil supplies. The Himachal Pradesh Co-operative Society 
has done outstanding job in marketing of apples. Thus there have been 
outstanding examples to the achievements of the co-operative institutions in the 
held of marketing. A substantial godown capacity of storage (38 lakh tonnes) 
h s been built up. However, the performance on the whole cannot be con- 
'dered to be satisfactory. The progress is uneven. During 1971-72, 4 States 
accounted for 77% of marketing of agricultural produce in the country whereas 
other 8 States accounted for only 2%. 1 /3rd of the marketing societies failed 

handle any agricultural produce*—42% handled produce worth less than 
r s 5 00 lakhs. In respect of many agricultural commodities like oil seeds, 
aize chillies, etc., or fruits like pineapple, co-operatives have yet to come in 
their own. Indeed while the Apex marketing societies have done some busi¬ 
ness in a big way the primary co-operative marketing societies at the taluk 
level are mostly weak. Strong links are yet to be built between the taluk 
nd the Apex Societies and the National Agricultural Marketing Federation. 
In other words, an integrated comprehensive marketing system has yet to 
emerge. One of the weaknesses in the field of marketing at the primary level 
is that the godown capacity of the co-operative marketing societies has not 
been fully used to help the agriculturists. Many examples are seen where 
these godowns are rented out for the produce of the merchants to avoid whose 
exploitation the co-operatives were in the first instance provided with the 
assistance for creating capacities. The godowns are also sometime rented 
out to the department like P.W.D. The understanding of the linkage between 
the agriculturists, credit societies and the marketing societies has yet to be 
sufficiently built up. 
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The co-operatives in the field of subsidiary occupations have also not 
developed adequately. The outstanding examples of achievement in the 
field of dairy are the milk co-operatives in Gujarat. The Amul has set up a 
model to the rest of the country and proto-types of the Amul Dairy have been 
set up in other places in Gujarat more especially the Sagar Dairy in Maihasana 
Taluk. But these examples have not been replicated in other States. Co¬ 
operatives in the fields like sheep, poultry or fishery are still in rudimentary 
stage. The Agriculture Refinance Corporation assisted the fishery co-operatives 
in the coastal districts of Karnataka to procure mechanised fishing boats to 
increase the catch and for canning and refrigeration. The canning unit is not 
working in the absence of demand for canned fish and the fishermen loanees 
who have been given the benefit of mechanised boats have been unable to repay 
the loan on the excuse of poor catch. Obviously, the causes of the low catch 
and the dismal performance of the fishery co operatives need to be gone into. 
Fishery societies have not only to provide equipment to the fishermen but have 
also to provide good marketing facilities so that the fisherman gets better 
return and the consumer gets the produce at lower prices. Some attention 
is being paid to functional co-operatives dealing with the occupational and 
subsidiary schemes under the specialised schemes of DPAP, S FDA & MFAL. 

The SFDA and MFAL schemes are almost entirely in terms of the 
activities of the co-operative institutions. The co-operatives have to identify 
small and marginal farmers and agricultural labourers. They have to provide 
them with production credit as a also help them in procuring milch animals. 
They hav e to be helped in setting up common irrigation wells and facilities, 
fencing a r ,d custom service units. They have to be given special assistance to 
enable them to put in the necessary share capital. The loans given to the small 
farmers are subsidised to the extent of 25% and those given to the marginal 
farmers 33%. The recent study of the S FDA and M FA L in the country by the 
Reserve Bank of India has shown that there are several deficiencies though a 
good beginning has already been made to identify and assist small and marginal 
farmers. 

This is the brief thumb nail sketch of the achievements and the short¬ 
comings or a balance sheet of the working of the co-operative movement in the 
country. This brief review has already identified the defects and measures 
for overcoming the same. We may now consider them in the context of the 

challenges of the 80 s. 

IV 

Developments in the field of agriculture in the 80s would have to meet 
the following challenges: 

(0 Pressure of population on agriculture what with the uninterrupted 
growth of population and the consequent need for developing agri¬ 
cultural strategy suited to limited and declining per capita availability 
of land. 
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(//) Problem of assisting the small and marginal farmers whose number 
is likely to increase with less per capita availability of land and as a 
result of land reforms in the country. 

(Hi) Increasing technological sophistication which may be expected as a 

result of agricultural scientific research. 

(/v) Greater possibilities of the development of mixed farming. 

V 

In order to meet some of the challenges, the co-operative movement in 
the field of agriculture will have to be developed in the following manner: 

(|) There should be an integrated plan for co-operative development 
which in turn should be a part and par el of the plan of agriculture development 
as a whole. 

(2) The agricultural co-operatives, be they primary co-operative credit 
institutions, district banks, marketing societies or functional socieities will 
have to improve their managerial performance. The Vaikunth Mehta National 
Institution of Co-operative Management was set up in the year 1967 to inject 
a high degree of managerial competence in the co-operative movement The 
impact of the training in co-operative management on the actual performance 
of the co-operative movement has not yet been evaluated. However many 
factors seem to have prevented the fullest utilisation of the training in te’rms of 
improved management performance of the co-operatives. As a consequence 
several deficiencies like failure to repay loan, increasing overdues, misappro¬ 
priation, etc., seem to continue. All the impediments to professional manage¬ 
ment of the co-operative institutions consistent with the co-operative ideals 
and practices will have to be removed. One such impediment is the politicisa¬ 
tion of the co-operative movement. Politics, outside movement and within 
the movement, has eaten in to the vitals of the co-operative system. The 
principle of political neutrality requires that all political influences should be 
completely eschewed from the working of the co-operative institutions which 
have essentially to function on business lines. A satisfactory confrontation 
to the challenges of the co-operative movement would depend, to a great 
extent, on this cleansing of the co-operative movement of political and power 
oriented factors which impede the satisfactory working of the co-operative 
institutions. The management techniques will have to be introduced and the 
trained staff will have to be given the necessary scope for the application of the 
new management techniques to the co-operative business. 

(3) All the shortcomings in thefunctioning of the agriculturalco-operatives 
will have to be overcome and the gaps filled up. Thus the credit co-operatives 
will have to set up advisory and extension service. This would supplement 
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the extension service of the agricultural department. The competent agricultuaral 
technologists will have to be employed by the co-operative institutions. 

(4) The co-operative supply services will have to be vastly improved. 
Co-operatives have not taken adequate interest in the procurement and supply 
of improved seeds. The margin of the co-operative fertilizer suppliers turns 
out to be larger than of the private merchants since margin is insisted, at each 
of the three tiers. This kind of mechanical deduction of margin will have to 
be revised by a system by which the margin at 3 levels does not price out the 
co-operatives and whatever margin is rational and competitive should e 
shared by the co-operatives at the various stages. The supply points shou 
be sufficiently large in number and should provide competent packages o 
supplies and services to the farming community. 

(5) Co-operative processing units will have to be set up in fields uncovered 
so far like those in the field of marketing in cotton and oil seeds. The c o- 
operatives will have to be linked up with various commodity corporations so 
that they do not accumulate heavy stocks and run into losses. An integrate 
co-operative-cum-corporation system should provide for stabi isation o 
agricultural prices and marketing. 

(6) Co-operatives will have to design a special conjoint programmes for 
the small and marginal farmers. Community projects like common wells will 
have to be encouraged. 

(7) The co-operatives provide similar services to the tenants who become 
registered occupants after the introduction of the land re orms. e co 
operatives will have to finance them to enable them to pay compensation to 
their ex-landlords as also to put in the necessary working capita a ter t eir 
emancipation. 

(8) One consequence of over-population is the emergence of smaller 
agricultural units. It has already been indicated how the co-operatives can 
help this through the co-operative supplies and services. Co-operatives can 
also directly deal with the population problem by providing condoms and 
loops to the rural population through their supply depots. The gospel of 
small family will have to be sold through the several co-operative credit and 
functional institutions. 

(9) Co-operatives will have to play a role in promoting intensive and mixed 
farming. Common land use may have to be encouraged so that occupations 
like horticulture, dairy or sericulture are integrated with general farming. 

Thus today the challenges on the agricultural front are overwhelming. 
An adverse year in the season’s cycle brings the country’s agriculture to such a 
dire strait as to threaten the very stability of the country. These challenges are 
not going to ease in the years to come and the co-operatives in playing their 
role in meeting their challenges would require far greater discipline, organisa¬ 
tion and management competence than has been shown in the past. 
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Agricultural Finance in 1980 s 


T. S. K. Chari 

Managing Director, The Tamil Nadu State Co-operative Bank Ltd., 

Madras- 1 • 


| consider this as an honour done to the Tamil Nadu State Co-operative 
Bank Ltd., where I am presently the Managing Director, though Dr. Arakeri 
is aware of my earlier association with the Canara Bank for over three years 
as Agricultural Credit Adviser and my association with the Reserve Bank of 
India for over two decades. I would like to mention at the outset that the 
Tamil Nadu State Co-operative Bank is the leading State Co-operative Bank 
in India. It is a licensed and Scheduled Bank. It has share capital of about 
Bs. 4 crores, owned funds of about Rs. 10 crores and deposits of Rs. 35 crores 
Now the Bank has reached the highest level of borrowing at Rs. 58 crores from 
the Reserve Bank of India and it is expected that the Bank would cross the 
limit of Rs. 110 crores in agricultural credit this year at the level of primaries. 
It is only through agricultural credit, countryside could be developed through 
area development. And area development could happen only through primary 
co-operative societies which aie the grass root organisations ex.sting i n the 
countryside. This is now an established fact. It may be that in some States 
where the higher level co-operative banking institutions are not well developed, 
commercial banks would have to come and take its place but they have only 
to deal with primary co-opetative societies and that too until such time as the 
higher financing agencies in the co-operative sector are well developed. The 
ro |e of the commercial banks in regard to extension of agricultural credit is only 
supplementary and they are not for supplandngthe co-operative credit structure. 
Fortunately, in Tamil Nadu, We have over 267 agricultural credit societies 
(out of 4,853) with more than Rs. 5 lakhs loan business and hence we feel that 
there is no necessity to start rural banks in areas where the co-operative credit 
structure is strong, sound and alert and these primaries could be used to build 
up and bring about area development. Even a programme of agro-industries 
could be worked out where weaker sections of the community be given employ¬ 
ment opportunities. We have 16 district central co-operative banks in Tamil 
Nadu and excepting one bank, all others are classified as “ A” Class central 
co-operative banks. The overdues at the level of the Tamil Nadu State Co¬ 
operative Bank is practically nil and to the central co-operative banks from the 
primary societies, it was mere 8.60% of the demand and even at the primary 
society level from members, it was only 20.50% of the demand. There are 
about 340 branches of central co-operative banks in Tamil Nadu. We have 
designated 1975-76 as a Quality Year in Co-operative Banking. A branch from 
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each of the central co-operative banks in Tamil Nadu has been selected for 
intensive development With a view to have area development round about the 
branch wherein intensive efforts will be made to increase co-operative member¬ 
ship, borrowing membership and to help vigorously the weaker sections of the 
community through existing primaries besides undertaking other progressive 
measures. With a view to work out this intensive deve opment progrannm 
in these selected branches, a rise of 10 times the present deposits by the end of 
1978 istargetted and they have accepted this challengingtas an are at prese 
working out a time bound programme. If this is achieved, we at e sure t at t 
decade of 1980 in agricultural credit in Tamil Nadu is going to be bright since 
the working of intensive development branches would make a e inite impact 
on the quality of other branches. However, what is wanted is not c ^ e 11 

planning with reference to the requirement of agricultural ere it nec s o, t c 

community but credit planning with reference to the ability oft eco " c ^P e ^ t ‘^ 
movement to generate internal resources for the purpose. This should agitate 
the minds of planners and policty makers for making planning a suc cess. 

There is also a thinking that in working out the intensive development o 
branches, we should take into account the existence of the rura an ot 

branches of the commercial banks and these branches were already giving 

direct loans and they should also be made to work in a co-ordinate manner 
and participate along with the central co-operative banks w ic are in t 
field, in working out an ambitious loaning programme for agricu tura 
and agro-indusi rial development. Thus, a new twist s ou f . 

generate more resources. The commercial banks have a n3C ^ . 

more deposits and developed a good programme w ic is very 
in co-operative banking. This is proposed to be wor e out in co oper 
banking in such a way that the commercial banks would a so ave a p ace 
financing along with the district central co-operative banks under a participation 

arrangement. In case the existing branches of commercial banks a area y 

given sizeable direct loans, they would be brought into the main stream o 

co-operative creditthrough the apex bank of the concerned State an t eywou 

become stronger by getting new members into the fold of the existing primary 
credit societies. I still remember when I was in Canara Bank, t e t en air 
manofthe Bank, Shri K.P.J. Prabhu, while welcoming the financing of primaries 
by commercial banks also worked on the differential rate of interest or wea er 
sections and used this as a lever for bringing them into the co-operative ere it 
structure and many non-members who availed of the benefits un er t i< sc erne 
became members of primaries financed by the Canara Bank and even id not 
mind paying higher interest in co-operative credit structure rather than un er 
the scheme of differential rate of interest. If this succeeds in this area, this 
could be implemented in all areas of the district. The main idea of intensive 
development scheme in pilot branch in every district is to make arrangements 
for utilisation of all raw materials—both agricultural and industrial. Experi¬ 
ence has shown that higher productivity, increased prosperity and high volume 
research always exert their influence independently there y corro ing t e 
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advantages derived from the Green Revolution. The situation calls for an 
integrated approach to all the facets to enable the community to achieve 
prosperity through plenty. A breakthrough in sugarcane production led to 
closure of a few sugar factories during certain seasons, increased production 
in cotton resulted in market glut and slackening of ginning industry, a leap 
in tobacco and chillies production led to their slump in market yards and 

increased production of rice in certain pockets culminated in decreased remune¬ 
ration. These situations raise our eyebrows, stimulate debates in several 
quarters and statements come to be voiced that green revolutions make rich 
richer, poor poorer, caused oversupplies and gluts in markets resulting in 
^remunerative prices, lead to unbalanced production of different agricultural 
commodities and these, in turn, result in mass influx of rural people to urban 
areas. It is only to prevent this situation the intensive development schemes 
should be formulated and implemented with local talents by credit agencies^ 
co-operative or commercial. Area development should become the order of 
the day in this area of banking yoked to economic development. The credit 
agencies with the help of technical staff should mobilise the small farmers with 
easy access of cash or credit for learning the new technology. The credit 
agencies who had earlier given the bigger farmers credit and cash should 
make the fields of prosperous farmers as demonstration plots to give 
the poor farmers an opportunity to observe at first hand the performance of 
the improved varieties before they themselves risk their money, land and 
labour. 

Since all loans should have uniform scales of finance and same rate of 
interest at ultimate level, it is the duty of the Government to subsidise the 
difference in rate of interest, if any, charged by the commercial bank to the 
apex bank so that there is only rate of interest at the level of farmer-members 
This means there would be consortium of commercial banks committed to a 
particular fixed sum every year to the apex bank from commercial banks, 
depending upon the size of the concerned commercial bank and the number 
of rural branches the concerned commercial bank has in the State. By this 
arrangement, the commercial banks will not have the bother of having their 
own field staff for issue and recovery of loans. The commercial banks could 
continue to operate on their rural branches to tap deposit by their own innovative 
and ingenous methods. The co-operative banks from time immemorial are 
having an established superior machinery for issue and recovery of loans. 
In case any commercial bank either in a particular area or district wants to 
have a special project, that could be worked out by the commercial bank with 
the help of the district co-operative central bank and the district central co¬ 
operative bank would stand to gain in getting good commercial experience. 
In other words, this scattered and individual loaning by commercial banks in 
the run would affect the discipline of banking. By this new arrangement and 
twist, it is aimed that the basic co-operative credit discipline of giving loans 
through grass root organisations would in no way be tampered with. There 
would be thus good co-ordination, participation and co-operation between 
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the commercial banks and the co-operative banks. Over financing or duai 
financing is completely eliminated. There will be thus one agency of agri¬ 
cultural credit which is already in the field, viz., the co-operative banks would 
have a say and voice and be in a position to enforce co-operative discipline 
without friction with commercial banks. The commercial banks are sure to 
welcome this new change because they would be actually participating in 
fruitful programme by giving all monetarysupport but the co-operative banks 
would continue to have a hold in the fixation of scales of finance for crops, 
recovery of loans and supervision etc. This is bound to be an interesting experi¬ 
ment since the scarce resources available in the country would be put into 
maximum use and thereby productivity would be increased substantially with 
a good deposit mobilisation programme. 

With these introductory remarks, I Will deal with my main paper entitled, 
AGRICULTURAL FINANCE IN 1980;. 

India is a country of villages and out of the country’s total population 
of 547 millions, as many as 439 million people, forming over 80 per cent 
live in rural areas. Agriculture is the main occupation of the people and about 
70 per cent of the population directly or indirectly, depend on it for livelihood. 
Agriculture, thus, plays a vital role in Indian economy and accounts for almost 
50 per cent of the country’s National income. In view of its special signi¬ 
ficance and for the sake of meeting the increasing food requirements of the 
growing population of the country, this sector has been accorded top priority 
in all the development plans. The annual growth rate in respect of agri¬ 
cultural output which was a mere 1/2 per cent before the launching of the 
First Five Year Development Plan during 1951-52 has been gradually stepped 
up to reach 5 per cent by the end of the Fourth Five Year Plan period, i.e., 
1973-74. Since 1951, the country has had series of Five Year Plans whose 
objective is to promote a balanced pattern of investment in various sectors 
°f the Indian economy. A sector like agriculture accounts for, say, 50 per 
cent of the output and 40 per cent of investment, receives no more than 2 per 
cent of annual credit requirements from the organised banking sector. 


traditional agriculture and credit 

2. Till about two decades back, agricultural credit needs of farmers 
were met largely by the non-institutionalised sector comprising private money¬ 
lenders, rich landlords, traders, etc., who together accounted for as much 
as 92.7 per cent of the total borrowings of cultivating households in the 
country in 1951-52 as estimated by the All India Rural Credit Survey. The 
institutional credit agencies together provided barely 7.3 per cent of the 
borrowings, of which government accounted for 3.3 per cent, co-operatives 
3.1 per cent and the commercial banks 0.9 per cent. However, the co¬ 
operative system was recognised as the most suitable institutional agency 


82 





6>r catering to the agricultural credit needs of millions of cultivators scat¬ 
tered over thousands of villages and even to-day it is the only system that 
would suit the millions of agriculturists scattered in the country An All 
India Rural Credit Survey Committee was appointed by the Reserve Bank 
o( M. .n 1951 in pursuant „ the reM i„d, tl o„' oLs CoL^ 
agreed policies were evolved over a period of time as to how ’ 

development should be brought about and the role which each agency^hould 
p | 3y . In this effort programmes for reorganisation and revitflisation and 
the strengthening of the co-operative credit institutions were drawn and 
various aids such as government share capital contribution mans \ , d 
sidy, etc. provided from different sources. Their usefulness , genal sub ' 
of mobilising rural saving, and banking services is next to nil The'avera™ 
loan outstanding per member was Rs. 212 and the average deoosir n ? § 

Rs - ^ J h b e Y ff ° r,s led “ an lncrease in 

credit provided by the co-operatives. By 1961-62, the co-operatives accounted 
fo r about 16 per cent of the total borrowings of the agriculturists ° Unted 
on* 3 per =en. in 1951-52. B y ,970-71, «£ 

about one-third of the total credit needs of agriculture. The progress made 
by the primary agricultural credit societies over a period of last ten years 
was as under: 7 


(Rs. in crores) 

70-71 1971-72 1974-75 

Tamil All 
Nadu India 

310 347 55 556 

265 292 20 353 

69 75 8 89 

1153 1276 162 1598 

578 611 88 761 

784 858 NA NA* 

322 377 23 443 

The progeress achieved was mainly due to the massive support extended 
to the co-operatives by the Central and State Governments and the liberal 
finance provided by the Reserve Bank of India at concessionary rate of in¬ 
terest. Even then the proportion of borrowing members to rural households 
is less than 20% in all but 4 States and in some of them it was less than 10°/ 
The proportion is the biggest in Punjab (50%) and next comes Himachal 
Pradesh (24%) and Haryana (21%). In Tamil Nadu, it is 16% and in Maha¬ 
rashtra 19.1%. It is worth mentioning that in Tamil Nadu, the co-operative 
discipline is very high. Out of 4,898 primary societies, only 478 have not 
appointed full-time secretaries and hence these primaries are capable of playing 

* NA—Not available. 


particulars 1960-61 1965-66 1969-70 


Membership 

(In lakhs) 
Owned funds 
Deposits 

VVorking capital 
Loans issued 
Loans outstanding 
Overdues 


170 

76 

15 

300 

203 

218 

NA 


261 

149 

34 

617 

342 

427 

NA 


298 

239 

63 

1046 

540 

711 

268 
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a useful role In rural reconstruction including replacing the indigenous bankers 
and pawn brokers. A token and demonstrable support if given by State 
Governments, Central Government and Reserve Bank will change the entire 
picture of rural scene. If all field officers of State Governments specially 
agricultural and minor irrigation are placed under the control of these co¬ 
operative financial agencies apart from controlling inflation, this would help 
to bring down sea-change in the country-side. 

TECHNOLOGICAL DEVELOPMENTS AND EXPANSION IN 

CREDIT DEMAND 

3. In the context of the need for increased agricultural production for 
attaining self-sufficiency in food, considerable efforts have been made in the 
recent past towards extension of minor irrigation works and the increasing 
use of fertilizers and high-yielding varieties of seeds. Of the gross cropped 
area sown, the percentage under different varieties in the country as a whole 
was for wheat 43.5%, rice 38.5%, Jowar3.9%, maize 11.9%, cotton 16.9% 
and sugarcane 73.9%. Researches have also been undertaken to evolve 
new techniques of agricultural production to suit Indian conditions. The 
application of the results of scientific research and modern techniques have 
brought about a significant transformation in the methods of cultivation 
from the traditional to the modern. As a result of this change-over, the 
demand not only for short term credit for seasonal agricultural operations 
and marketing of crops but also for investment credit in agriculture has 
witnessed a manifold increase. The All India Rural Credit Review Committee 
appointed by the Reserve Bank of India in July 1966 had estimated the pro¬ 
duction credit requirements for the last year of the Fourth Five Year Plan at 
Rs. 2,000 crores and medium-term credit during the Plan period at Rs. 500 
crores, of which the co-operative credit agencies were expected to provide 
only about Rs. 700/- crores. The Working Group on Co-operation consti¬ 
tuted in April 1972, for formulating the Five Year Plan has placed the figure 
of short-term credit to be disbursed during the last year of the Fourth Plan 
(1973-74) at Rs. 680 crores and medium-term credit during the Plan period 
at Rs. 325 crores. These targets, as well as the target of Rs. 700 crores for 
long-term credit during the Fourth Plan period are expected to be achieved. 
The Working Group has estimated the production credit requirements by 
the end of the Fifth Five Year Plan at Rs. 3,000 crores of which the co-opera¬ 
tives are expected to provide Rs. 1,200 crores. In regard to investment credit, 
the Fifth Plan targets are Rs. 350 crores of medium term loans and Rs. 1,500 
crores of long term loans (includes Rs. 400 crores in respect of special schemes 
of the Agricultural Refinance Corporation). 

MULTI-AGENCY APPROACH 

4. There is evidently a wide gap between the agricultural credit require¬ 
ments of the country and agricultural credit actually provided/likely to be 
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provided by the co-operatives. The All India Rural Credit Review Committee 
had observed that while there had been substantial progress in the agricultural 
credit provided by the co-operative credit structure, there were several parts 
of the country such as Assam, Bihar, Orissa, West Bengal, Rajasthan and 
Jammu and Kashmir in which co-operative credit had hitherto made slow 
or insignificant progress. Elsewhere too, in a number of individual banks 
and societies, there were conspicuous weaknesses such as relatively low de¬ 
posits, markedly high overdues and general lack of business like management, 
-j-he Committee had emphasized that while reorganization of co-operative 
credit should be pursued, the progress of co-operative credit should not be 
concentrated solely in the co-operative sector. The Committee was of the 
vieV v that the co-operative would do all the better and the farmers would be 
better served if other institutions co-exist with the co-operative organisation 
in healthy competition. This multi-agency approach has now become an 
accepted fact and the role for commereial banks is no more supplementary 
n d transitional but complimentary and very recently on 15 November 1973 
significant decision was made that commercial banks should either take 
exist' 0 ? primary societies and directly finance them or organise new farmers’ 
service societies where both credit and services would be integrated. A 
Minimum area of 3,000 cultivated acreage and a population of 10,000 is con- 
dered as viable for the commercial banks to go ahead. What is important 
S that at the grassroot level, there would be a primary co-operative 
'ociety as a link between banks and farmers. These farmers’ service 
S °cieties would be mopping up the deposits in the country-side 
S ° providing all-round services including storage and marketing. The 
l est policy decision is to promote rural banks in the country-side especially 
- 3t States where co-operative credit structure is not well-developed. These 
'ural banks will function as subsidiaries of commercial banks with 50% 
r tra | assistance, 35% from commercial banks which promote the rural 
Cer *ks and l5 % from the State Government - These rura ' banks would 

. ... concentrate their attention on small farmers, and weaker sections of 
pnainiy 

t he community. 


INVOLVEMENT OF COMMERCIAL BANKS 


(0 


Recommendations of the All India Rural Credit Review Committee 


5 The All India Rural Credit Review Committee had assigned an 
ortant role to the commercial banks in the matter of financing agriculture 

* n d other allied activities. The Committee had recommended direct financ- 

• a of cultivators by commercial banks. The Committee also expected 
the commercial banks to finance distribution of fertilizers and other inputs, 
marketing of agricultural produce including government procurement opera¬ 
tions and the entire expanding infra-structure of processing, storage and 

transportation. 
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(if) Social Control and nationalisation 

6. There were persistent complaints against the commercial banks 
that several priority sectors such as agriculture, small scale industries and 
exports were not receiving their due share of bank credit and that the bulk 
of the bank advances was diverted towards industry, particularly large and 
medium sized and big established business houses. With the introduction 
of social control over commercial banks in 1967 and the subsequent nationa¬ 
lization of the 14 leading commercial banks of the country in 1969, the com¬ 
mercial banks were called upon to reorient their loan policies and make 
determined effort to finance the priority sectors of agriculture, small scale 
industries and exports so as to subserve the broder objectives of the economic 
policy of the country as embodied in the Fourth Five Year Plan. The com¬ 
mercial banks were simultaneously assigned a lending programme of Rs. 400 
crores of direct financing of agriculture under the Fourth Plan. 

(iii) Direct and indirect financing by commercial banks 

7. The above steps have resulted in a radical change in the outlook 
of commercial banks towards agricultural financing. They have since set up 
agricultural finance cells/departments to handle proposals for advances to 
agriculture and have also endeavoured to secure/appoint trained field staff 
to evolve procedures for sanction and disbursement of loans and supervision 
and recovery thereof and to publicise services rendered by them. They 
have effected a geographical dispersal of their offices especially in the rural 
areas. Between June 1969 and June 1974, as many as 8,615 new offices of 
commercial banks were opened and out of 16,936 offices as tat the end of 
June 1974, as many as 9,912 forming a little over two-thirds were in the rural 
and semi-urban areas. The number of rural branches stood at 6,165 as in 
June 1974. Their percentage increased from 22 as on 19 July 1969 to 36 as 
at the end of June 1974. Recently, commercial banks have also evolved pro¬ 
grammes of area schemes and cluster approach, village adoption approach, 
group loans, etc. 

8. As at the end of December i974, the total loans outstanding of all 
the commercial banks for agriculture and allied purposes stood at Rs. 781 
crores comprising Rs. 539 crores of direct and Rs. 242 crores of indirect 
financing. Of these, the public sector banks accounted for Rs. 706 crores 
comprising Rs. 479 crores of direct financing to farmers and Rs. 227 crores of 
indirect financing. The progress since nationalisation of banks was as under: 

(Rs. in crores) 

All commercial banks Public sector banks 


Type of advances June December June December 




1969 

1972 

1974 

1949 

1972 

1974 

Direct 


53 -59 

310-00 

539-00 

40 -21 

270*00 

479 -00 

Indirect 

• 

134-79 

175 -00 

242 -00 

122*12 

160-00 

227*00 

Total 


188 *38 

485 -00 

781 -00 

162*33 

430 *00 

706 *00 
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9. Some of the factors inhibiting the credit flow from commercial banks 
to the agriculturists were (a) inadequacy of requisite rural branch network, 
(b) lack of qualified trained and rurally biased staff, (c) communication gap 
between head office and the branches (d) Difficulties of conveyance, communi¬ 
cations and distances involved in contacting borrowers, etc., (e) no help of 
local grass-root organisation like co-operative society for the commercial 
banks to further the business, deposits and recovery. There is practically 
n0 machinery for commercial banks for recovery even to-day. 


(/v) Financing by commercial banks through agricultural credit societies 

10. As a further measure of bridging the wide credit gaps, it was felt 
that the commercial banks might, in addition to the direct financing of indi¬ 
vidual agriculturists, consider financing primary agricultural credit societies 
on behalf of their members in areas where, for some reason or the other, the 
central co-operative banks were unable to lend the necessary financial support 
to the societies. The proposal was considered and approved in 1969 by the 
Group of the National Credit Council and also by the Working group 
0 f the nationalised banks appointed by the Governor of the Reserve Bank of 
India in I 969 - After discussions with the concerned State Governments, 
che central banks and the commercial banks, it was finally agreed to introduce 
t he scheme in 49 districts coveringthe area of operation of 52 central cooperative 
banks in 5 States, viz., Andhra Pradesh, Haryana, Madhya Pradesh, Mysore 
■ Uttar Pradesh. The scheme came into operation in these States in 
Kharif I 970 - It was later extended to 2 districts in Orissa from 1971-72 and is 

sently in operation in 51 disti icts in 6 States. The scheme is being extended 
P re s ppA/ M FAL areas in Bihar State and also to areas having sizeable credit 
t0 s in the States of Jammu and Kashmir, West Bengal and Maharashtra, 
f I der the scheme, each branch of the participating commercial bank was 
h ected to take over 10 societies in a compact area, made efforts to increase 
hr membership and provide finance for all the shortterm and medium term 
C jj t n eeds of its members so that the societies taken over by them function 
^efficient business organisations operating at the village level. 


II As on 30-6-75, as many as 21 commercial banks had taken over 
683 societies for being financed through their 360 selected branches, of which 
666 societies were actually financed by them. The progress in regard to 
ommercial banks’ advances to the societies financed by them was as under: 


(Rs. in lakhs) 


Short term 
Medium term 


1970-71 1971-72 1974-75 1974-75 

(till 31-3-75) (till 31-8-75) 

444.07 ’ 666.33 1353.69 1774.83 

60.53 36.75 67.20 255.18 


504.60 
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703.08 1420.89 


2030.01 

















The average loan issued per society increased during the period from 
Rs. 0.32 lakh in 1970-71 to Rs. 0.54 lakh in 1971-72 and further to Rs. 0.85 
lakh in 1975 (up to 31-3-1975). 


REHABILITATION OF COOPERATIVE CREDIT STRUCTURE 

12. While experimenting various types of institutional arrangements 
and different modes of financing with a view to ensuring that credit gaps 
are filled, efforts are also continuing to reorganize, revitalise and rehabilitate 
the co-operative credit structure. The State Bank of India and other nationa¬ 
lised banks could play a useful role in this task only if their rural and semi- 
urban branches coordinate their activities with the branches of district banks 
and the Apex Bank. The State Government should assign a specific role 
and review the progress at the highest level with the concerned Chairman 
of the commercial bank. This is bound to produce good results in giving a 
modern commercial outlook to co-operative banks. 

(i) Reorganisation of primary credit structure 

13. The State Governments were asked as early as in 1961-62 to under¬ 
take a programme of reorganisation and revitalization of primary agricul¬ 
tural credit societies and the number of such societies which exceeded 2 lakhs 
was to be brought down to Rs. I .20 lakhs. At the end of I 973-74, the number 
was still I .54 lakhs. The progress has not been satisfactory mainly due to 
resistance of the societies to amalgamate with other units. The need for 
an integrated agricultural credit service, /.e., provision of credit along with 
organisation of facilities for its conversion into inputs and services required 
by the farmers to use the credit effectively, is now being increasingly felt 
and serious rethinking is going on regarding the pattern of co-operative 
societies at the primary level. Pursuant to the recommendations of the 
National Commission on Agriculture, the present thinking is unmistakably 
in the direction of organization of farmers’ service societies which are visualised 
as societies undertaking not only a variety of functions and providing a 
variety of services but also having a stronger capital base and complement 
of staff to extend day to day assistance to farmers in their activities connected 
with agriculture, dairy farming, poultry farming, etc. In order that the 
societies become viable as quickly as possible, their geographical as well as 
the rural population coverage is to be much wider and larger than that of 
the existing societies. 

(ii) Concept of Farmers * Service Societies 

14. The farmers’ service societies are proposed to be of two types, one 
having a block as the area of operations and a potential agricultural and 
non-agricultural loans business of over Rs. 100 lakhs and the other having 
a potential total loan business of over Rs. 10 lakhs and covering 10,000 rural 
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population. The societies would have scope to undertake all such activities 
that are conducive to the promotion of the economic interest of the mem¬ 
bers; overall development of the area and furtherance of specified objects 
as ma/ he approved by the financing bank. Besides granting short, medium 
and long term loans, they would provide working and block capital to rural 
artisans; undertake purchase and supply of agricultural inputs, machineries, 
raW material for small scale industries, consumer requirements, etc., purchase 
an d sell agricultural produce and other products of subsidiary occupations; 

romote, own and hire processing units, godowns, heavy agricultural machi¬ 
neries* run model farms, etc., undertake construction of roads, buildings, 
nor irrigation schemes, etc., on contract basis with a view to providing 
asonal employment to its members and act as agent of the branch of 
SG tral/p rimar y ' and deve '°P ment bank or tbe marketing/processing societies 
CG the area. Thus, the proposed farmers’ service societies are expected 
' n cover a wide spectrum of activities. These societies can be financed by 
t0 C (nercial banks or by co-operative banks or through participation arrange- 
c ° m ts Some of the important organizational, managerial and operational 

rnel ^ cts relating to farmers’ service societies are as under: 

3 S p 

( a \ A block level farmers’ service society could be formed where a large 
• rity of primary agricultural credit societies are either dormant or have 
rTia ^ than 10 percent effective coverage of rural families. Where there are 
! eSS , a fairly good number of viable societies in a block which are not 
alr ® 3 to merge in the block-level farmers’ service society, either the smaller 
^ rs’ service society of the second type could be formed or the good work- 
^ arrT ^(isting primary credit societies could be made to adopt model by-laws 
,n & farmers’ service society, with an extended area of operation covering 
nf)0 rural population. Preference should be given for organizing the socie- 
I®’®. t j ie SFDA and MFAL areas, but the intention is not to altogether 
t,es 'other areas. The districts in which the farmers’ service societies 
rU ' e be located are to be identified by the financing bank in consultation 
rTia ^ state Government, the Government of India and the Reserve Bank 

of India. 

(b) The membership of a farmers’ service society will be open to all 
• tors within its jurisdiction. However, the control over management 
cU M'vest with the weaker sections which will be ensured by reserving for them 
Wl thirds of the membership of the Board of Directors. The societies 
tW °ld be staffed with special personnel including a Managing Director who 
be appointed by its Board of Directors with the prior approval of the 
y cj bank. The other staff will comprise of a few technical persons for 
looking after the work relating to poultry, dairy and other agricultural ser¬ 
vices and secretarial staff such as accountants, godown-keepers, salesmen 
etc as per its requirements. The State Governments are expected to pro- 
de subsidy towards the cost of technical personnel on a tapering basis for 
5 years after which the society would be expected to be self-sustaining. 
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(c) A block-level farmers’ service society would get minimum share 
capital of Rs. I lakh and the smaller farmers’ service society or the other type 
Rs. 50,000 from the State Government. The share holding of individual 
members would be linked to their borrowings for agricultural purposes. 

(d) The rate of interest proposed to be charged by the farmers’ service 
society on its lendings would be 10 percent on short term loans and lOi - 
percent on medium term loans. Assuming their borrowing rate to be 7i 
per cent, it is expected that the farmers’ service societies would be viable pro¬ 
positions since they would also earn dividend/interest on investment and 
income from non-credit business, etc., in addition to the Government subsidy 
for technical staff in the initial years. 

15. At a meeting called by the Reserve Bank on 8 June, 1973 at which 
the representatives of the nationalised commercial banks, State Bank of India, 
Government of India (Department of Banking) were also present, an attempt 
was made to identify the districts where each of the nationalised commercial 
bank and the State Bank of India could take initiative for organising the 
societies and it was agreed that 30 farmers’ service societies would be set up in 
major States on a pilot basis for which the commercial banks would enter 
•nto dialogue with the Government concerned. In some of the States where 
co-operative credit structure is strong and stable and where are good number 
of active and working primaries, they could be selected and made to work as 
farmers’ service societies where credit and services would be integrated 
specially for the benefit of weaker sections of the community. Even in the 
recent communication of Government of India regarding rural banks at 
selected places, it was made clear that they would not supplant the efficient 
cooperative organisations or rural branches of commercial banks. 

•n this connection, I would like to digress a little bit in making reference 
^ Tamil Nadu State Co-operative Bank’s scheme of intensive development in 
al1 districts. 


The Managing Director avails of the opportunity during his round of 
developmental inspections of district banks to address the commercial bankers 
or the purpose of ensuring proper coordination and cooperation in regard to 
extension of agricultural credit. The operational problems that the Central 
o-operative Banks face are also discussed with the officers of the central 
ank and further with the Chairman and the Board of the Bank. Solutions 
are found at the spot so that this could be worked out. It is only with this 
in view, a full staff meeting with Chairman presiding and the Managing 
'rector of the Apex Bank addressing, asking for problems and finding solu¬ 
tions is taking place. Field visits are also undertaken to one intensive develop¬ 
ment branch of the central bank and to one society in the area of that branch 
to study their progress and working. An address to the field staff also forms 
part of field visits stressing on their responsible rple. Emphasis is laid on the 
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field staff undertaking the mobilisation of deposits in addition to duties relating 
to issue, recovery and supervision over utilisation of loans. . Linking of re¬ 
covery with efforts at deposits mobilisation is the main plank of developmental 
inspection and as a result this intensive development has taken a deep root 
and would become a permanent feature of cooperative banking in Tamil Nadu. 

The Tamil Nadu State Co-operative Bank Ltd., has introduced an intensive 
development scheme as a pilot measure, whereby a branch of every central 
co-operative bank and a primary society in the area of that branch would be 
selected for intensive development in the co-operative credit structure. The 
society selected will be the laboratory which would be visited by the Chairman 
and Secretary of the central cooperative bank and the Managing Director of 
t he Apex Co-operative Bank to see the progress of development. This 
society and the branch would be adopted by the Chairman and Secretary of the 
central cooperative bank and the Managing Director of the Apex Co-operative 
Bank for intensive development. There will be an intensive development 
council presided over by the Chairman of the central co-operative bank, 
with the Presidents of the coperative societies in the area of the intensive 
development branch and the key officers of the central co-operative bank as 
members and the Chief Executive Officer of the central co-operative bank 
as convenor. The paid-secretaries of the societies and the circle supervisors 
would be associated with the work of this council. Through intensive develop¬ 
ment increase in co-operative membership, borrowing membership, deposits, 
decrease in defaulters, increase in coverage of area, increase in loan business, 
decrease in overdues, etc., would be attempted. The thrust of the co-operatives 
. these areas of the selected intensive development branches would touch all 
aspects of economic activities. Having a strong sense of social accountability, 
the cooperative movement should not hesitate in taking risks and should not 
shy away from projects which have longer gestation period, v/z.,A. R.C. Comp¬ 
act schemes covering agro-based industries, viz., poultry, dairying, cattle feed 
manufacture, agro-service centres, etc., etc., which would benefit the marginal 
farmers and landless labourers, artisans, etc. Sincere attempts will be made 
in the area of the intensive development society, to relieve the heavily indebted 
poor agriculturists who pay high paddy interest from the clutches of the 
usurious money lenders by drawing up a suitable scheme of rehabilitation for 
them. Just as there are industrial estates, there should also be agricultural 
estates which should function more as catalyst for different economic activities. 
This is the crux of intensive development scheme. More and more of weaker 
sections of the people would have to come into the movement and all their 
peedsr—whether productive or non-productive^-would have to be met through 
cooperatives. In the case of agricultural needs, there is refinance window to 
certain extent. But in the case of non-agricultural needs which are very 
important for weaker sections, there is no refinance window which we have to 
meet. It is only the primary co-operative society which is composed of diffe¬ 
rent sections of people of that area that could cater to the credit needs of all 
people especially to the weaker sections and this has to come from deposits 
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tapped. In view of the fact that there will be more demand for non-production 
oriented credit from the weaker sections of the community especially in the 
present context of moratorium on loans etc., it is the d uty of the central financ¬ 
ing agencies to take care of the credit needs of smaller people by drawing up 
deposit schemes tailored to suit the needs of the areas so that such deposits 
tapped could very well be catered for such purposes. Of course, for eligible 
purposes of refinance, the central co-operative banks could easily avail of 
refinance. It is for this purpose a branch has been selected for each district 
for intensive development which means not only more cooperative members, 
more borrowing members and less defaulters but also framing of different 
schemes to develop the area round about the branch so that they could 
become pilot centres of development which may have impact in other areas 
in the district. There will be irritating follow up in this year so that by 
June 1976, the people in the district could know what the central co-opera¬ 
tive bank is capable of achieving in qualitative co-operative development. 

1975-76 will be designated as Quality Year in co-operative banking. It 
is quality and quality alone that would have to take preference over any other 
aspect. Only quality would bring social justice and therefore, we are very 
keen to follow-up the progress of the intensive development scheme. 


(hi) Rehabilitation of weak central co-operative banks 

16. The Reserve Bank had been suggesting the rehabilitation of weak 
central co-operative banks from time to time. When the scheme of financing 
of primary agricultural credit societies by commercial banks was introduced 
in Kharif 1970 in five States, viz., Madhya Pradesh, Mysore, Andhra Pradesh, 
Uttar Pradesh and Haryana, it was decided, as a measure of longterm objective, 
to lnclud e the central co-operative banks in the various districts under the 
specific programme of rehabilitation. Subsequently, in the Seminar of chief 
executives of the apex banks held in Poona in September 1970, it was decided 
hat a ba "k whose bad and doubtful debts, accumulated losses and other 
overdues over three years exceed 50 per cent of its owned funds should be 
considered as weak and taken under the programme of rehabilitation. A list 
ot weak central co-operative banks was accordingly prepared. The list is 
revised every year on the basis of the financial particulars of the banks as at 
the close ofthe preceding June. On the basis of the position as on 30 June 1972, 
out of 341 central co-operative banks in the country, as many as 144 were under 
rehabilitation comprising the banks which were identified as weak as per the 
criteria laid down in the above Seminar (including those eligible for assistance 
under the New Central Sector Plan Scheme), the banks in whose areas the 
scheme of financing primary societies by commercial banks was in operation 
and the banks selected on ad hoc basis on account of operational deficiencies 
in their working. 


92 



17. The programme of rehabilitation of central co-operative banks 

comprises a detailed investigation of the overdues of the societies in default 
to the bank, determining the quantum of assistance required from the State 
Government by way of outright grants or long term loans at low rate of interest 
for adequately covering the bad and doubtful debts of the bank, coercive 
measures for recovery of overdues from wilful defaulters and affording 
conversion facilities in the cases of non-wilful defaulters; taking up of viable/ 
potentially viable societies for intensive development and full finance, rationalisa¬ 
tion of the loan polices and procedures of the bank and the societies ; mobili¬ 
sation and efficient management of the resources of the bank, injecting new 
blood in the management etc. 6 

18 . With a view to assisting the central co-operative banks in their 
financial rehabilitation, the Government of India formulated, in January 1972 
a scheme called the ‘ New Central Sector Plan Scheme for rehabilitation of 
selected weak central co-operative banks.’ The objective of the scheme is to 
provide assistance to the eligible weak central co-operative banks for writing 
off their accumulated losses and the bad debts and irrecoverable overdues 
over three years of the affiliated primary credit societies. The total write off 
however, is not to exceed 50 per cent of the amount of bad and doubtful debts, 
accumulated losses and other overdues over there years as on 30 June I97l' 
at the central bank level. The loans due from small and marginal farmers 
tenants, share croppers, etc. are to be considered for writeoff under the scheme 
w hile those due from medium and large farmers are not be written off under 
an y circumstances. The total amount of irrecoverable dues eligible for write 
off is to be shared by the concerned primary credit societies, central banks and 
the apex co-operative bank and the State and Central Governments in agreed 
proportions. Till the end of June 1973, State Governments concerned had 
submitted proposals for assistance under the Scheme in respect of 72 weak 
central co-operative banks. The Government of India had approved the 
proposals in respect of 45 banks in 7 States, the share of the Central and the 
State Governments in the write off being Rs. 137.03 lakhs each. The Govern¬ 
ment of India had also released Rs. 53.75 lakhs towards the first instalment of 
their grat-in-aid in respect of 37 banks. 

(,V) Mobilisation of deposits 

1 9. The Co-operatives have not been making adequate efforts towards 
deposits mobilisation inasmuch as their deposit-credit ratio during the last 
ten years has remained more or less constant. 

20. With a view to facilitating the efforts of coperative banks in deposit 
mobilisation, the benefit of deposit insurance, has been extended to co-operative 
banks as well, under the Deposit Insurance Corporation (Amendment) Act, 
1968. The actual implementation of the deposit insurance scheme is, however, 
subject to the State Governments’ amending their respective co-operative 
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Societies Acts enabling the Reserve Bank to determine the circumstances in 
which an order sanctioning a scheme of amalgamation, reconstruction or 
winding up or a compromise or arrangement with the creditors may be passed. 
The scheme has already been extended to the States of Andhra Pradesh, Madhya 
Pradesh and Maharashtra and Union Territories of Goa Daman the State: o 
Jammu and Kashmir and Union Territory of Delhi which have also since 

passed necessary amendments to their respective Co-operative ocie 

21. The All India Rural Credit Review Committee had observed that 
with a view to encouraging a progressive increase in t e re lance on o 

resources of central co-operative banks and proportionate ecinein e orro 

ings from the Reserve Bank, certain incentives woul e necessary ^ 

mended that (,) the borrowings from the Rese: mobi | ize deposits of a 

her in the event of central co-operative banks ' minimu P m , eve | of 

given order and (//) those bank ; m ° bl ^; n f g a redlJ P ced cos t of borrowings. In 
deposits should be rewarded m the form o , k , of borrowin gs with 

pursuance ofthis recommendation, the sche f^ Bank of 

efforts on deposit mobilization has been intr ' \^ n A\na rare 

India from 1973-74. I„ terms of this scheme, the Reserve Banks lending raK 
of loans and advances for seasonal agricultura operations wi - 

below the Bank Rate with effect from I ^rl^ o "TsZ 

m interest will be allowed (a) on that par ^ ^ jye bank which 

co-operative bank on behalf of a P art,c “' on the borrowings over and 

represents the ‘ base-level ’ borrowings incre ase in its involvement out of 

above the ‘ base-level ’ but up to tw,ce h fu „ eXten t of the loans to small/ 

its own resources in agricultural loans °/, , bo rrowings are unduly low for 
marginal farmers. Where the base-lev ^ may be a||owed 

one reason or other, the additional rebate of 2 P ,u. moriK of each The 

U p to four times the involvement ft ZZX t'cuJt 

scheme is applicable only in respect of bo g atta ined a loan 

operations and the central co-operative banks whicn nave 
business of Rs. I crore are exempted from the scheme. 

( v ) Problem of overdues 

(a) Continuing upward trend: ... . 

~~ _ , . future s of co-operative credit is the 

22. One of the most disquieting featu be seen from the 

continuing upward trend in overdues at alllev ' over / ue s to outstandings 
following. However, in 1972-73, the percentage ot overoue 
declined to 31.1. 

(Rs. in crores) 

Percentage of overdues 
to outstandings 


As at the end of Loans outstanding Overdues 


Central Cooperative Banks: 

1960-61 220.30 

1965-66 437.72 


27.43 

87.05 


12.5 

19.9 
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As at the end of Loans 

outstanding 

1968-69 

641.04 

1969-70 

739.79 

1970-71 

813.40 

1971-72 

888.86 

1972-73 

955.00 

primary Credit Societies: 

1960-61 

218.00 

1965-66 

426.90 

1968-69 

618.75 

1969-70 

711.44 

1970-71 

784.48 

1971-72 

858.28 


(Rs. in crores) 

Overdues Percentage of overdues 
to outstandings 


172.97 

26.9 

215.28 

29.1 

274.19 

33.7 

319.36 

35.9 

297.00 

31.1 


44.30 

20.3 

125.36 

29.4 

214.04 

34.6 

268.25 

37.7 

322.36 

41.1 

376.68 

44.0 


While crop failure due to natural causes is an important reason for high over 
du es, wilful defaults by affluent farmers also account for a substantial portion 
Th e high level of overdues has serious adverse effects on the expansion of 
credit and in many parts of the counrty accounts for stagnation or recession 
jn cooperative credit. In this context, it is for the respective State Governments 
to cause swift action to be taken for the conversion of short term loans into 
me dium term loans of the genuinely drought or flood affected dues and 
Simultaneously cause firm action to be taken for the prompt recovery of dues 
from wilful defaulters. 

(b) Scheme of rehabilitation 

A study team on ‘Co-operative Credit Institutions in the County’ was 
therefore, appointed in December 1972 by the Governor of the Reserve Bank 
to examine inter alia, the financial and organisational situations of the 
State Cooperative Bank and Central Co-operative Banks, the position of 
overdues at various levels of the cooperative credit structure with a view to 
considering the feasibility of, and financial assistance required for, rescheduling 
the overdues in respect of non-wilful defaulters so that the line of credit to 
institutions and individuals is reopened, to suggest measures for the recovery 
of overdues from wilful defaulters and the nature and extent of financial and 
administrative assistance that may be necessary in the matter of reorganisation 
and rehabilitation of the co-operative credit structure in the State. Recognising 
the need and urgency for enabling a large number of defaultersto take advantage 
of the credit provided by the cooperatives, especially against the background 
of three consecutive crop failures and in the context of the special agricultural 
programmes, the team, in its Interim Report submitted on 24th March 1973, 
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recommended a scheme for the rehabilitation of non-w.lful defaulters. 
The Team was of the view that relief would be justified only if a majority 
of the cultivators had been affected by too frequent or successive droughts 
provided, during such periods, they did not get any relief under stabilisation 
arrangements. Accordingly, the Team has recommended the conversion of 
the overdue loans of those borrowers whose cultivated ho dings were affected 
by scarcity conditions during any one of the 4 years from 1960-70 to 1972-73 
and who had defaulted to societies anytime between 31 October 1969 and 
30 June 1972. Certain categories of defaulters viz., those w o a a en 
loans for sugarcane, banana, etc., in conjunction with other crops, those who 
were income-tax or agricultural income-tax assessees or w o a eceive 
the societies by showing fictitious land holdings or crops were exc u e rom 
the scheme of rehabilitation. The Team had further recommended that out 

of the defaulters included in the programme of re ^ a ^ ™ ^ . 

one or two good agricultural seasons during the year 1969-70to l972-73 shou d 
, . , . , /toward^ the principal amounts in 

be required to make partial repayments to - y 

- _ 7 , i• — • inon the number of normal years that 

default and towards interest depending upon 

intervened during this period. 

23. The scheme was implemented and it is understood that by the end of 
the first fortnight of June 1973, overdue loans amounting to about Rs. 31 crores 
in respect of 4.22 lakh members had been converted into me lum term oans. 
Fresh shortterm loans were also being issued to such members for carrying on 
current seasonal agricultural operations. 

24. The Team had also recommended acthe same c'me^rn action 
be taken against wilful defaulters through coercive steps if necessary. 


EMPHASIS ON SMALL AND MARGINAL FARMERS 

According to 1961 census. 34.5 per cent of the rural population held 

less than 2.5 acres of land, 27 I per cent T j^ d ^"^^1^01dings up to 7.5 
nd only 28.4 per cent above 7.5 acres^ £ ^ rural popu | at ion. These small 

acres accounted for more than 70 P er cent J , area P Jh P e Fourth Five Year 
holders owned nearly 30 per cent of the tot 

Plan laid greatemphasison the importance of small farmers and the,r economy 
in any frame work of objectives for the development of agncu cure. stressed 
that in the agricultuial sector the endeavour had to enable as large sections of 
rural population as possible, including the small cultivators, the farmers in 
dry areas and landless labourers, to participate in development and share its 
benefit. The All India Rural Credit Review Committee had observed that the 
neglect of small farmers was not only bound to affect agricultural production 

but could also have far reaching socio-economic implications. e ommittee 

had, therefore, suggested rationing of the available resources in such a manner 
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that while a small cultivator might be provided a loan equivalent to his full 
entitlement the medium and large cultivators might receive credit only to 
the extent of a specified proportion of their entitlement at a relatively higher 
rate of Merest The Committee had also recommended the establishment of 
■ sm ,ll farmers development agencies’ in selected areas on a pilot basil in 
each State. The agency was designed to assist such of the sections of the 
cultivators who had small holdings and were unable to benefit from the new 
agricultural strategy because of inadequate agricultural inputs and cred” 
but who were capable of passing from the stage of subsistence agriculture 
to commercial farming if assured of those supplied and services. 

26. In accordance with the suggestions of the All India Rural Credit 
Review Committee, the Planning Commission incorporated in the Fourth 
Five Plan, a scheme to set up on a pilot basis 46 S FDA and 41 MFAL J 
cies covering 81 districts in different parts of the country. The main functions 
of SFD agencies are to investigate and identify the problems of the small 
farmers in the district and formulate a programme incorporating suitable 
measures to be implemented; to ensure provision of various services and 
supplies to these farmers as far as possible through existing institutions and 


SU ppl ,ei w - „ ” r ; : institutions and 

authorities; to promote activities such as the digging and deepening of wells 
instructing community wells private tube wells for groups of farmers and 
tube wells: to promote the flow of short term, medium i___ 


6 7, 7 , . ' r , & ,UU P S OT farmers and 

state tube wells; to promote the flow of short term, medium term, and long 
ter m co-operative credit to small cultivators for appropriate purposes from 
the agricultural credit societies and the central co-operative banks on the 
l„e hand and land development banks on the other, etc. The marginal 
farmers and agricultural labourers agencies have been devised with the 
' bleat of developing special programers for providing supplementary 
occupations and employment-oriented activities In respect of marginal 
farmers and agricultural labourers. The principal objective is to assist the 
marginal cultivators in making the maximum productive use of their small 
holdings by undertaking horticulture and animal husbandry and also to 
csist them with greater employment opportunities generated by the rural 
^orks programme. The projects in MFAL schemes have been kept distinct 
from those under the S FDA schemes as the former essentially involved an 
lement of economic rehabilitation for most of the beneficiaries. In some 
districts, however, there are composite units covering both SFDA and MFAL 

programmes. 

27. The SFDA/MFAL agencies are corporate bodies registered under 
£ he Societies Registration Act. The head of the local development depart¬ 
ment in the district, viz., the Collector or the Deputy Commissioner is the 
Chairman of the agency. Each project is expected to serve nearly 50,000 
beneficiaries in a phased manner during the Fourth Plan period. 

28. The first step towards serving the purpose of setting up these 
agencies is the identification of small farmers as per the definition adopted 
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by these agencies taking into account the local conditions. After identi i- 
cation of small farmers as per norms adopted and their enlistment, the next 
step will be to see that as many of the non-members as possible are enrolled 
as members of agricultural credit societies. The model schemes of develop¬ 
ment for different areas and categories of holdings will have to be drawn 
up in consultation with the Technical Departments and kept ready to be 
put into operation through the extension staff. Generally, the schemes 
under these projects relate to the provision of short term loans and invest¬ 
ment credit to the small farmers for introducing a change in their cropping 
pattern or in the methods of production involving the use of high yie/ding 
variety seeds and application of fertilisers etc. as to bring about an inc rease 
in their income to an optimum level. According to the schemes formulated 
for the beneficiaries, the agencies will arrange for the necessary credit faci¬ 
lities through the existing institutions v/z., co-operatives, commercial banks, 
etc. 


29. The S FDA and MFAL agencies provide several incentives and 
relaxations to the small and marginal farmers. The more important of 
these are the grant of share capital loans to them up to the face value of 4 
shares repayable in 3 years for becoming member of the co-operative society; 
grant of a rebate of 2 per cent of interest on loans to the extent of the value 
of agricultural produce sold through a co-operative marketing society; grant 
of subsidies up to 25 to 33.1/3 per cent on the capital outlay on occupations 
like dairy and poultry keeping and installation of pumpsets, digging of wells, 
etc. Besides the incentives provided directly to the agriculturists, a number 
of steps have been taken to strengthen the infra-structure serving the 
areas covered by S FDA and MFAL agencies, such as, additional share capital 
contribution by relaxing the usual norms, provision of medium term loans 
by the SFDA, risk fund contributions, grant of subsidy to meet the cost of 
additional staff, etc. 

30. As per the report received from the Ministry of Agriculture, Govern¬ 
ment of India, the progress achieved in the SFDA/MFAL schemes for pro¬ 
viding credit to small/marginal farmers and agricultural labourers up to 31 
May 1973 was quite good, in the sense that more than 50 lakhs of small and 
marginal farmers have already been identified and more than 40 per cent 
of them have been enrolled in co-operatives and they have taken advantage of 
co-operative loans for over Rs. 40 crores. Even the commercial banks had 
given about Rs. 5 crores, to make this programme more purposeful. The 
new rural banks and the farmer service societies that are commissioned are 
going to devote greater attention to the welfare of small and marginal farmers 
which have thrust to see that they get more income so that they could come 
into the banking system. This is apart from stipulating a percentage of issue 
of loans from the co-operative credit agencies. The National Commission 
on Agriculture has recommended a provision of Rs. 241 crores in the Central 
Sector of the Five Year Plan for financing the combined small farmers 
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development agency and marginal farmers and agricultural labourers 
programmes. 


imf 


31. An important step taken by the Reserve Bank of India towards 
-- iproving the access of small farmers to co-operative credit is the earmarking 
c f funds in favour of small/marginal/economically weak farmers To start 
with. all central co-operative banks were required to show at least 10 oer 
cent of their outstandings under borrowings from the apex bank as on 30 
June 1971 as covered by the outstandings of loans to societies against small/ 
marginal econ ° m u T" y weak farmers. From 1971-72 onwards, the per- 
centage in this behalf has been fixed at not less than 20. 


As a further measure to enforce this discipline, a condition is being 
imposed in respect of credit limits for 1975-76 stipulating that while the first 

70% ° f the limit might be dr3Wn freely ’ the next 20 % should be matched by 
corresponding advances against small and marginal farmers before drawing 
on the balance of next l0/ o . The criterion of 3 acres (wet or dry) for defining 
a s mall/marginal and economically weak farmer had been initially adopted 
n an ad hoc basis uniformly for all the districts other than SFDA/MFAL 
°reas The appropriate parameters, districts by district (excluding S FDA/ 
M FAL/Project areas), are being finalised. It would be better if this is stan¬ 
dardised to five acres dry or two acres wet. There should be one common 
^finition for every district and the district cooperative bank should be in- 

olved in working out this definition. 

31 -a. Analysis of the loans disbursed by the cooperatives to agriculturists 
, 9 70-7 1 revealed that of the total loans issued at Rs. 557 crores by the 
'nmary agricultural credit societies in the 15 States and 3 union territories 
f which data were available, loans to the farmers holding land up to 3 hec- 
res aggregated Rs. 148.5 crores forming 26.7 percent of the total loans 
hile farmers with holdings above 2 hectares accounted for Rs. 382.6 crores 
Tming 68.7 P ercent - LoanS iSSUed Co mar S inal cultivators and agricul- 
°ral labourers were Rs. 25.9 crores. Thus, the total advances through the 
tU ry credit societies to the weaker sections aggregated Rs. 174.4 crores 
riming 31-3 percent of the total advances. In the field of long term loans 
To out of the total loans at Rs. 100.9 crores disbursed in II States and 
9 union territories for which data were available, loans aggregating Rs. 33.9 
1 ores were issued to farmers with land holdings up to 2 hectares each. 


POLICY REGARDING LONG-TERM AGRICULTURAL LOANS 

32. In the sphere of long term loans for agricultural purposes, efforts 
arG directed towards impressing upon the land development banks the need 
to adopt operational procedures and policies oriented towards agricultural 
development. There is also a thinking that there should be one agency at 
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basic level for disbursement of all types of loans instead of having two agencies. 
A Committee was appointed by the Reserve Bank in March 1973 and the 
Committee had recently submitted a report and to start within the coopera¬ 
tively less advanced States of Assam, Bihar, Himachal Pradesh, Jammu & 
Kashmir, Madhya Pradesh, Orissa, Rajasthan, Tripura and West Bengal, 
immediate review should be made and if need be at the basic level there shoul 
be one agency at least in selected areas. 

32. The Reserve Bank has stipulated the condition that at least 90 per¬ 
cent of the loans advanced should be for productive purposes of which 
percent should be for easily identifiable purposes. The need for observance 
of some discipline in regard to loaning by the land development banks has 
lately assumed urgency because of the terms of the agreements entered into 
between the Agricultural Refinance Corporation and the land development 
banks with the International Development Association in respect of the 
agricultural credit projects sanctioned by them. The land development 
banks accordingly are required to adopt, even in regard to their noi ma 
lendings, the terms and procedures similar to, or consistent with, those stipu¬ 
lated in the project agreements in respect of the project lendings. They are 
advised (a) to ensure ground water potential before granting loans for minor 
irrigation purposes, (b) to fix minimum land holding in respect of loans 
for different purposes to prevent over-capitalization of investment or under 
utilization of resources, (c) to fix the period of loans on the basis of repaying 
capacity of borrowers and useful life of the assets created from the invest¬ 
ment, and (d) to insist on reasonable contributions by the borrower towar 
the cost of investment. Efforts are also being made to bring about qua ita- 
tive improvements in regard to other aspects of the working o an eve op 
ment banks, particularly resource management. 

33. The progress in regard to loans disbursed by land development 
banks for investment in agriculture since 1960—61 was as under. 

(Rs. in crores) 

, Year Amount 

11.61 
57.96 
148.15 
170.36 
150.00 
150.00 


1965-66 

1968-69 

1970- 71 

1971- 72 

1972- 73 


The Reserve Bank continues to provide adequate institutional suppoit 
to the debenture programme of land development banks. As against a 
lending programme of Rs. 150 crores for the year 1972-73, the approved 
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debenture programme was of the order of Rs. 126 crores. The land develop¬ 
ment banks actual!/ floated debentures for Rs. 96 • 48 crores only of which 
Rs. 67 crores were subscribed by the various institutions such as Life Insu¬ 
rance Corporation of India, State Bank of India, other commercial banks 
and the Reserve Bank of India besides the Central and the State Governments; 
the balance of Rs. 29.48 crores came from mutual support. The short-fall 
of Rs. 29.52 crores was mainly due to lendings in IDA projects in some States, 
particularly in Andhra Pradesh, Tamil Nadu, Mysore, Gujarat and Maha¬ 
rashtra. For the financial year 1973-74, the approved debenture programme 
j S Rs. 131 crores as against the lending programme of Rs. 156 crores. The 
supported programme has been placed at Rs. 117 crores and the balance of 
p^ s |4 crores is expected to be raised by way of self-help. 


AGRICULTURAL REFINANCE CORPORATION 


34 The Agricultural Refinance Corporation was set up in 1963 to 
f ance agricultural projects which stood in need of large capital expenditure. 
A noteworthy feature of the working of the Corporation in the past four 
A rs is its active association with the World Bank and its affiliate the Inter- 
y ear na | Development Association. The Corporation has accepted the 
"^'vy responsibilities arising from the refinancing and supervision of agricul- 
he | credit projects commenced under agreements with the International 
£Ura lopment Association, who are financing the various projects for the 
DeV ! m ent of agriculture in some States. These projects relate to inte- 
deV d schemes of agricultural development like minor irrigation, land 
grat< l nment, farm mechanisation, construction of marketing and storage 
deVG Xucture, etc., in Haryana, Gujarat, Maharashtra, Mysore, Punjab, 
infr3 ~ Pradesh, Andhra Pradesh, Madhya Pradesh, Bihar and Tanil Nadu. 
Utta otal number of projects financed/to be financed by Agricultural Refinance 
Thet °ration with the International Development Association assistance 
C ° r d°at 12 as on 30 June 1973, besides the Tarai Seeds Projects being financed 
sto ° t a rnat ional Bank for Reconstruction and Development through Agricul- 
b / (Refinance Corporation. Total IDA’s assistance under these 12 pro- 
tUra mounted to Rs. 236-50 crores. The Corporation has disbursed, as 

j6CtS \n June 1973, Rs. 65.97 crores under IDA credit projects, 
up to -* u 


35 The Agricultural Refinance Corporation has completed a decade 
• s operations on 30 June 1973. Its gross disbursements have crossed the 
° f '*200 crores mark and stood at Rs. 219.66 crores on 30 June 1973. Out 
the Corporation schemes accounted for Rs. 153.69 crores and those 
°f IDA for Rs- 65.97 crores including Rs. 29.42 crores representing switch 
° er of earlier lendings of IDA. The central land development banks claimed 
the major share at Rs. 196.61 crores. Commercial banks and the state co- 
C erative banks accounted for Rs. 12.17 crores and Rs. 10.88 crores respec¬ 
tively. Of the total of 923 schemes sanctioned, 592 were proposed by central 
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land development banks, 288 by commercial banks and 43 by state co¬ 
operative banks. The Corporation earned a net profit of Rs. 40.45 lakhs 
for the year 1971-72 and the estimated profit for 1972—73 is Rs. 64 lakhs. 

36. The Agricultural Refinance Corporation’s commitments have gone 
up from Rs. 404.80 crores to Rs. 523.08 crores during the year 1972—73. 
The bulk of the finance provided by the Corporation is accounted for by 
schemes of minor irrigation and land development/reclamation works. As on 
30-6-1973, together they claimed Rs. 194.19 crores for 622 schemes, thus 
forming nearly two-thirds of the sanctioned schemes involving 88% of the 
total disbursements. Plantations/horticulture ranked next with Rs. 9.10 
crores for 205 schemes. 

37. In order to help the formulation of viable agricultural develop¬ 
mental schemes, the Corporation has set up a technical consultancy unit at 
Lucknow to deal with the States of Rajasthan, Madhya Pradesh and Uttar 
Pradesh and has decided to open another consultancy unit at Calcutta to deal 
with eastern and north-eastern States/union territories. 

Summing up, it may be concluded that in every State inter-institutional 
group may be set up in co-operative credit structure wherein commercial 
banks, Agricultural Refinance Corporation, Industrial Development Bank of 
India, Reserve Bank of India and the State Government are also involved with 
a view to settle the issues of coordinated credit policy. 

As ably presented by Dr. M. S. Swaminathan at the 63rd Session of the 
All India Science Conference held at Waltair recently, there is an immense 
possibility of achieving co-ordinated credit policy to rural banking with 
importance to quality as well as growth, only if all his suggestions are imple¬ 
mented in the Intensive Development Scheme formulated by the Tamil Nadu 
State Co-operative Bank. In every one of the Districts in India, just as 
Tamil Nadu State Co-operative Bank has now taken upon itself one branch 
for integrated rural development, other States could also emulate the same 
by trying it at one branch in every district central co-operative bank in its 
area. If j n any district in any State, the co-operative credit structure is weak, 
the concerned lead bank could take up this work in one of their branches 
for area development. It becomes therefore the duty and responsibility 
of such intensive development branch managers, whether co-operative or 
commercial banks, to get the details of geographical extent, classification of 
area, total area, total irrigated area, sown area, cropped area, areas suitable 
for working out intensive financing including the facilities for marketing 
agricultural produce, industrial products, storage and warehousing facilities. 
The selected intensive development branch managers should gather the details 
of commercial and industrial (including agro-industrial) units within the com¬ 
mand area (say 10 miles of the branch) and programme for credit planning 
which includes deposit mobilisation, tailored to the needs of the area. There 
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is a need for periodical review at the branch level by having constant touch 
with all agencies and work out action oriented planning. A new meaning 
and new momentum has to be given for banking with a view to practise deve¬ 
lopmental banking in the country-side. 

Rightly Dr. Swaminathan has made a point that the food problem in 
the country could be solved through production advances in two crops — 
rice and jowar, which occupy 50 million hectares. It should be mentioned 
that in Tamil Nadu, there is a practice of preparing cropwise disbursement 
for every district bank every year taking into account the total extent of land 
un der each crop. We have recently asked every district central co-operative 
bank to give the forecast for each quarter based on the performance. Inte¬ 
grated rural development is the main focal point of the intensive develop¬ 
ment scheme that has been put into operation in Tamil Nadu. With the 
o operation of the branch managers of other commercial banks it is quite 
C 0 ssible for the district central co-operative bank which would work out the 
•^tensive development scheme to have a consortium arrangement, 
' n ot only with other branches of commercial banks but also with input 

agencies. 

pr. Swaminathan has also made a valid point for setting up a scientific 
■ administrative consortia for each block and town for implementing sound 
3 a | work and urban growth programme. He wanted input supply agency 
rUr ke a leading role in the mass media for such programme. Dr. Swami- 
to C „|co made the following suggestions. 

n athan a' w 

/j) Minimum limits for land productivity and operational holdings for 
Irrigated and unirrigated land in each area so as to provide social 
compulsion for co-operative endeavour and proper use of land. 


^jj) Reservation of specific industries, credit and energy for rural sector. 

/■■■,) Employment guarantee scheme as an integral part of the overall 
; reS ources utilisation strategy. 


, v Reservation of unproductive land for non-agricultural use like brick 
making, construction of buildings, etc., and banning the use of 
good soil for such purposes. 


(v) Rural drinking water and fuel supply policy. 

(vi) A scientific plant-animal-man food-chain policy for each area based 
on long term considerations, fertiliser-feed, water and land require¬ 
ments. 


(vii) Soil and water conservation and tree plantation, 
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. (viii) An integrated formal and non-formal education system involving 
participation by students and teachers in the urban rural develop¬ 
ment programme. 

I feel that all these points mentioned by Dr. Swaminathan could be 
given a trial in the intensive development programme which is being tried 
as a pilot measure in one branch. The technical departments and other 
branches in that area could also be involved in the intensive development 
programme. It is good that in one district in Tamil Nadu where intensive 
development was put into operation, the Secretary of the District Central 
Co-operative Bank had included the Agent of State Bank of India as an 
Ex-officio member of the intensive development council consisting of Presidents 
of Primary Societies and Secretaries of the societies, with the Chairman of 
the District Central Co-operative Bank as Chairman and Chief Executive 
Officer of the District Central Co-operative Bank as member-Secretary. 

In view of the setting of new agencies like Farmers Service Societies, 
Rural Banks, etc., in States where co-operative credit is weak, it is expected 
that in the 1980’s the extra requirements of the farm sector will be fully met 
by institutional agencies backed by deposits-resources generated in the banking 
system rather than endlessly depending upon created money, which would 
P la / a havoc in Nation’s economy. Created money should always 
function as a stimulator for economic development. 


\ 
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Dll Plenary Session 


Chairman: Mr. G. V. K. Rao 
Chief Secretary to Government of Karnataka, Bangalore. 

Rapporteur : Dr. R. Narayana 
University of Agricultural Sciences, Bangalore. 
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Group Reports and Recommendations 


The eight specialised groups viz.. Agriculture, Animal Husbandry, Horti¬ 
culture, Fisheries, Forestry, Irrigation, Co-operation and Agricultural Finance 
e t in separate sessions and carried out deliberations on the basis of the 
^ jdelines provided by the Key-note address as relevent to their subject and 
h lead papers. The group chairmen of each such session presented their 
t rts at the plenary session. Further discussions followed these presenta- 
The summary of discussions and the recommendations emerging from 

out" of them are P resented below - 


(i) A g r,CU,t Group Chairman: Dr. K. Ramakrishnan, Dean, 

University of Agricultural Sciences, Bangalore. 

Group Rapporteur: Dr. K. Krishnamurthy, 
University of Agricultural Sciences, Bangalore. 

The following are the four main themes on which discussions were held. 

Is the technology for crop husbandry adequate? If not, what are 
the weak areas and what are the areas to be strengthened and what 
are the gaps that need to be filled? 

Are there suitable oragnisations to further develop technology and 
are the quality and manner of training adequate to produce 
proper personnel ? 

Machinery for transferrance of the technology. 

|nfra -structure f° r m P ut anc * out P ut management. Is it available ? 
^ What adjustment is needed and what are the overall requirements ? 

Is there a propitious atmosphere for adoption of the new technology 
^ for increasing production? If not, what should be done to create 
the climate for the optimum use of available technology for maximis¬ 
ing production ? 


Technology : 

It was recognised that a great deal of new and relevant technology has 
merged out of the researches in the last two decades and the present increased 
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production has been the result of the application in some measure of the techno¬ 
logy so developed. However, it was felt that it was necessary to pin-point 
certain important lacunae in research and training which should be filled if 
there is to be a leap forward. A few of these as listed below, as illustrations 
were presented at the plenary session. Following are the recommendations. 

1. There is need for location specific research covering varied agro-clima- 
tic regions. Varieties and practices required for different cropping seasons, 
agro-climatic zones need to be developed, for example, the case of varieties 
of paddy suitable to the Malnad and coastal areas of Karnataka and for the 
rabi season in jowar and paddy. New varieties need to be developed for ragi 
for late planting in kharif season. It has been the common experience that 
production in the rabi season in these crops is much lower than in summer 
and kharif. 

2. There is need for accelerating research on all aspects of soil, its 
proper use, soil capability and crop planning. 

3. Very soon we would get into problems of serious soil deficiency with 
regard to the micro-nutrients. Time is therefore, opportune to invest on 
productive research covering soil and foliar application of micro-nutrients for 
crops. There is also need to evaluate their requirements (along with major 
nutrients) in different agro-climatic conditions. Relative merits of foliar 
application to prevent the expression of deficiency needs to be investigated. 

4. More research is needed for developing technology on drought tole¬ 
rant varieties for semi-arid conditions. Growth analysis concepts may be 
employed here in addition to others. There is also need for developing 
efficient soil and water conservation practices in order to raise productivity. 
Practices developed should be simple and be easily followed by farmers. 

5. Of all the crops, it is the oil seeds and pulses that have not made 
good progress in production. Present research should be reoriented towards 
enhancing the productivity in these crops. Growth analysis concepts should 
be extended to these crops for better understanding of the yield and to find ways 
to improve it. 

6. Seed production and its technology besides post harvest physiology, 
are in an infant stage in the country and there is need to set up a strong base to 
go into all aspects in this area. These aspects should cover seed production, 
processing, testing, storage, certification, distribution and use. 

7. The contribution of microbiology to crop production has not been 
sufficiently exploited. Most of the Agricultural Universities have only small 
departments of microbiology. Trained personnel in Microbiology are also 
not easily available. Strengthening of research in microbiology particularly 
of the soil is an urgent necessity. 
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8. Studies will have to be taken up on efficient use of irrigation water 
under different soils in project areas. Besides, water requirements for crops 
at different growth stages and different agro-climatic conditions need to be 
investigated. 

9. There is need to set up quality control laboratories in each State to 
monitor pesticides, fertilizer, fungicides, herbicides and micronutrients. 

10. Pesticide residue analysis has received little attention. There is 
also a serious lack of trained pesticide chemists to do this work. Efforts are 
therefore, required to create the personnel and the infra-structure. 

11. Studies covering all aspects of minimum tillage has to be initiated. 
This should help in bringing down the cost of cultivation and help in sowing 
crops on time to obtain high yield. 

12. Research on weed control is still minimal and this field is to be 
strengthened. All methods of control such as biological, chemical and cultural 
should be worked out. A conspicuous example is the parthenium weed, 
recently introduced. All efforts should be concentrated on eradication of this. 

13. It is well recognised that the input of power in farming in our country 
is about 0.1 to 0.2 H.P./ha, which is far below the optimum. This is largely 
because of the non-availability of suitable farm machinery. The quality and 
quantum of research work in Agricultural Engineering relevant to our farming 
conditions need to be improved. 

14. There is need for developing research on different farming systems 
and cropping patterns as suited to different agro-climatic regions and different 
size of holdings. 

15. A new approach to develop package of practices is needed. It is 
not proper to pick out best treatments in each of the isolated agronomic experi¬ 
ments and add them together to the package. Evaluation of different package 
of practices for a given crop under a given condition has to be made first. 
And the one which provides better production, needs to be recommended 
for adoption. This should help in providing a better package kit. 

16. In sericulture, there is need for installing reeling units at different 
locations and to develop marketing and transport system, besides developing 
efficient agency to disseminate the technology already developed. 

MACHINERY FOR T RANS F E R RANC E OF TECHNOLOGY 

1. While the present machinery for transmission of technological informa¬ 
tion to the farming community is by and large, structurally sound, there are 
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certain constraints in the operation, which need to be modified for the optimum 
functioning. One is the multi-purpose nature of the working of the village 
level functionaries. While it has functioned usefully in the past, for shouldering 
more onerous responsibilities of the 1980s it may require reorganisation. The 
dual control which now exists will have to be eliminated in order to bring in 
greater technological continuity in the extension system. 

2. With the increasing complexity of the technical information now 
becoming available, it is necessary to think of placing better qualified person¬ 
nel like graduates in agriculture at the village level itself and the operational 
areas of these persons should also be made more manageable in order to 
achieve greater and better efficiency. 

3. The need for higher training for the subject matter specialists serving 
in the development departments is to be clearly recognised and the number 
of subject matter specialists has to be substantially increased so that the tech¬ 
nology that has been developed, be transmitted by personnel who are confident 
of what they are doing. Secondly even the general purpose Extension Officers 
also need to be trained in subject matter areas. It may also be necessary to 
think of integrating the Postgraduate training in important areas like plant 
protection, seed production and seed technology, crop production, weed 
control, soil, water and fertilizer management with clear emphasis on practical 
aspects. In such case, it would be necessary that persons trained in the subject 
matter areas are allowed to continue and seek advancement in the same subject 
matter area itself. 


PROGRAMME PLANNING 

1. It has to be recognised that the personnel in the development depart¬ 
ments do not have any formal training in administration, management and 
programme planning. In the present context, when the administration and 
management have become highly developed disciplines, the need for adequate 
or at least minimum training in these important areas is to be borne in mind. 

2. There is need for expansion of the communication programme so 
that the research information reaches the farmer more quickly and meaning¬ 
fully. The communication programme should be location and problem 
specific. 

3. There is need for a coordinated approach in dealing with the farmer 
and his problems and in educating him in the new technology. In this direc¬ 
tion, private organisations like banks, commercial firms, etc., should all join 
hands with Agricultural Universities, Research Organisations and the State 
Departments of Agriculture and others to bring the results of research to the 
farmer. Specially the cooperative Institutions should employ technologists. 
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INFRA-STRUCTURE FOR INPUT AND OUTPUT MANAGEMENT 

It was felt that an infra-structure for output and input management which 
is by and large sound has been built up over the years. The experience of the 
last few years and those of advanced countries has indicated that a conspicuos 
upsurge in production can be achieved by the coordinated and concerted 
application of science and technology. The time is therefore, opportune to 
elevate technology to the highest levels of responsibility and to provide full 
opportunity to technologists to guide the destinies of technical enterprises and 
departments. It is of course necessary that in this process, due importance 
is to be given to administrative and management ability also. 


ATMOSPHERE FOR ADOPTION OF NEW TECHNOLOGY AND 
INCREASED PRODUCTION 

The atmosphere for increased agricultural production is by and large, 
propitious. However, it was recognised that certain constraints which unless 
removed, may act as deterrents in achieving the potentiality revealed by the 
better technology and the performance of the last two decades. One is the 
profitability of the new technology studied. The farmer should be ensured 
that employing new technology will benefit him substantially in terms of 
monetary return. Secondly there are large risks in farming particularly 
because of price fluctuations, marketing problems and weather vagaries. 
Marketing and prices of produces is to be comprehensively studied and scienti¬ 
fically organised so that the farmer is ensured of a reasonable if not attractive 
returns for the extra effort and expense he puts in. 


(ii) Horticulture 

Group Chairman: Mr. R. S. Rana 

Group Rapporteur: Dr. K. R. Thimmaraju, 
University of Agricultural Sciences 9 Bangalore . 

1. The production and consumption of horticultural crops should no 
more be considered a luxury. The fact that the diet of our people in general 
is nutritionaly deficient particularly in protein, vitamins and minerals, it 
becomes imperative to lay at least equal, if not more, emphasis on the product¬ 
ion of such fruits and vegetables that can supply the much needed nutrients 
more economically as well as conveniently. If planned and concerted efforts 
are made to exploit the potentialities to develop horticultural produce, it will 
boost up overall nutritional food supply and wipe out the national food 
shortage, particularly from nutrition point of view to a great extent. Besides 
nutritional advantages, there are many other equally compelling reasons to 
develop horticultural industry on scientific lines. Hence, horticultural planta¬ 
tions shall go a long way in improving ecological conditions in particular 
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areas as well as to conserve soil in the manner forest trees do, these are con¬ 
sidered necessary besides providing 4 high pay of avocation to the small and 
marginal farmers. The group strongly recommends that sincere and earnest 
efforts should be made by all the State Governments to develop horticultural 
industry on scientific lines. 

2. The group took note of the fact that the production and consumption 
of fruits and vegetables in our country is not only low as compared to the 
advanced nations of the world, the per-capita consumption of fruits and 
vegetables is much lower then even some of the less advanced countries. It 
was felt that to meet the requirement of fruits and vegetables of the country, 
there should be annual increase at the rate of 5 to 10 per cent in area and in 
production of fruits at the rate of 10-15 per cent per year. 

3. The group took note of the fact that the desired technology as well 
as trained personnel would be available within the country to fulfil the above 
mentioned targets. However, it was felt that Agricultural Universities as well 
as Research Institutes will have to intensify their training programmes to make 
available the desired number of trained personnel properly equipped with 
modern technology. 

4. The group felt that research facilities for plantation crops are not 
adequate and many burning problems relating to the various fruit crops still 
remain to be solved. Mention may be made of malformation of mango, 
decline of citrus, yellow leaf disease of arecanut, root wilt of coconut, root 
rot of apple, bunchy top of banana, etc. The group felt that the finances pro¬ 
vided for these institutions should be increased to strengthen the research 
facilities. It is also recommended that State Departments of Horticulture/ 
Agriculture, as well as private fruit growers organisations should consider to 
provide special funds to carry out research on such important problems on 
project basis. 

5. Separate Department of Horticulture as in Karnataka, Jammu and 
Kashmir, Himachal Pradesh, Uttar Pradesh would be able to devote much 
concerted attention for the balanced development of horticultural industry 
and as such it is strongly recommended that all other States of the country 
may consider to create such departments fully equipped with sub-divisions like 
Development and Extension, Plant Protection, Plant Nutrition, Marketing 
and Processing, etc. 

6. As a result of planned development in horticulture for over 2-3 
decades, considerable technology has become available which can be made 
use of for increasing the production of horticultural produce. However, 
there does not exist in many of the States any extension agency to carry the 
technology from the laboratories to the fields. It is recommended that the 
extension agency should be strengthened in all the States in the Department 
of Horticulture/Agriculture. 
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7. Being a perishable nature, the horticultural produce poses serious 
marketing problems. The need to fix up suitable maturity standards was 
emphasised. Information on packing, grading, methods, as well as on quality 
standards is also not available in case of most of the horticultural products. 
There are no arrangements to collect and disseminate proper market intelli¬ 
gence. Also, inadequate arrangements of transport, storage, handling and 
processing facilities aggravate the situation much beyond the control of in¬ 
dividual farmers and hence there is urgent necessity to create well-nit organi¬ 
sation, may be in co-operative or corporate sectors for handling, marketing 
of various horticultural prodce and to create necessary marketing infrastructure. 

8. The group also took note of the importance of exportable horticultural 
commodities such as spices, plantation crops and commercial flowers and felt 
that research on their development should be intensified to meet the needs and 
standards of international market and special incentive to develop their culti¬ 
vation be made available. 


(iii) Animal Husbandry 

Group Chairman: Dr. R. D. Nanjaiah 
Director of Animal Husbandry, Karnataka 

Group Rapporteur: Mr. B. S. Ramappa 
University of Agricultural Sciences, Bangalore. 

1. It is an established fact that the best and a most effective method of 
improving the productivity of the livestock especially the dairy animals is by 
using superior germplasm from the exotic breeds. However, a note of caution 
v/ould be necessary as indiscriminate introduction of imported cattle into every 
part of the country may result in erruption of new animal diseases ultimately 
cesulting in uneconomic venture. Therefore, the group recommended that 
cross breeding programmes should be taken up in such parts of the country 
where topographical and agro-climatic and irrigation facilities to sustain such 
animals are available. 

2. In a country like India the buffaloes play on important role in the 
production of milk of high percentage of fat by consuming mediocre fodder 
which is not generally relished by cross-bred cattle. Therefore, the need for 
intensification of breeding buffaloes in the heavy and medium rainfall areas 
with systematic planning and scientific approach to improve the productivity 
by selective breeding or upgrading was reiterated. 

3. The progressive decrease in per capita annual production of milk in 
Indian cattle has been attributed to uncontrolled population explosion among 
unproductive animals. At present the available resources are being shared 
by both productive and unproductive cattle. It has been confirmed that 
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under better management practices and health control, it is possible to 
improve productivity of unproductive animals. 

The group, therefore, resolves that effective technology should be developed 
to control population explosion amongst unproductive animals and mass 
castration scheme, already in existence, should be intensified and supported 
with appropriate legislature. 

4. It is true that the development of cattle has received attention under 
National Five Year Plans. The country has recorded significant progress in 
developing cross-breed cows by using superior germ-plasm to improve the 
productivity of indigenous animals. To keep up the tempo of the development 
the group recommends that District Composite Livestock Farms should be 
established which should not only act as Service Centres, but also as Training 
Centres for farmers in package of practices training, feeding and management 
of livestock. 

5. With a view to preserve the famous drought breeds of cattle in the 
country and to provide the drought power so urgently required for agricultural 
operations, this Conference recommends that more cattle breeding farms of 
indigenous drought breeds should be established. 

6. It is generally agreed that one of the main factors responsible for low 
productivity and poor condition of our animals is the severe under-nourish¬ 
ment due to shortage of both roughage and concentrates. It is therefore, 
obvious that future India’s livestock cannot be satisfactory, if adequate steps are 
not taken to augment the fodder resources of the country. In many 
regions in India fodder for livestock is provided only by the various cereal 
straws and crops are seldom grown specially for fodder purposes. 


Therefore, the group felt that: 

(°) While adopting cropping pattern in different regions,preference should 
also be given for growing fodder crops by adoption of better techniques 
of production and introduction of exotic types of nutritious fodder. 

(h) Improvement of grasslands and grazing grounds near forests and 
villages have to be intensified. 

(c) The fodder harvested from the forests will have to be conserved and 
sold to the farmers at nominal cost by establishing fodder Banks. 

(d) The major irrigation projects provide a large scope for the development 
of fodder as such this group feels that a policy decision should be 
taken and enforced to earmark at least one part of the total areable 
land for fodder development, so that fodder crops could be dehy- 
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drateci and pelletised and supplied to various livestock centres, by esta¬ 
blishing fodder seed production farms in various parts of the country. 
It is essential that all the agro-industrial by-products should be used 
for feeding livestock and poultry to alleviate shortage of feeds 
and fodder. 

(e) Processing the forage of roughage and improving the payability 
and nutritive value by fortification or enrichment with molasses, 
salt, urea, bran, etc., has to be encouraged. 

7. In the recent years, a number of commercial concerns are engaged in 
manfacture of livestock feeds. The value of commercial feeds is judged 
largely by the reliability of the manufacturer and the success of the feeders 
have had with their product. Therefore, this Conference recommends that 
ready to feed mixed feeds are prepared strictly in accordance with the specifica¬ 
tions laid down by the Indian Standard Institute. 

8. It has been stressed that cattle development starts at the marketing 
and as it provides a direct incentive to the cultivators to take to better methods 
of cattle breeding and management. Therefore, this group recommends that 
adequate marketing facilities should be provided and co-operatives are 
established for profitable marketing of animals and animal products. 

9. Introduction of exotic breeds and cross breeds has resulted in the 
increased incidence of emergent diseases affecting especially productivity of 
animals. Therefore, this group recommends that the State and Central 
Governments should take appropriate steps to combat these diseases by 
adopting prophylactic and proper therapeutic measures by importing vaccines 
and ordrugs not available in our country. 

10. The country still depends on pedigreed livestocks to be imported 
from different countries of the world. Previous experience suggests that it 
is absolutely necessary to quarantine all animals for a short period for observa¬ 
tion. This is possible if a qarantine station is established outside the main 
land in one of the small islands. Therefore, this group resolves that a 
quarantine station be established on a convenient island off the mainland, 
where all animals are strictly quarantined for observation before landing in 
the country. 

11. Though the poultry industry has gained momentum, it is felt by 
many farmers that pure lines and grand parent lines are not easily available to 
boost up the production of eggs and meat. It is also desirable to see that our 
poultry farmers should take up the production of pure lines and grand 
parent lines to achieve self-sufficiency in this field and to limit the foreign 
exchange. To achieve this objective the Government of India should provide 
all the financial and other facilities required for establishing such Breeding 
Farms. 
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(iv) Forestry 


Group Chairman: Mr. C. R. Ranganathan, I.F.S. (Retd.) 

Group Rapporteur: Prof. Y. M. L. Sharma, 
University of Agricultural Sciences, Bangalore. 

1. The group on forestry discussed the challenges to foiestry in the 
1980s under four heads, viz., (i) Availability of technology, (ii) Adequacy 
of the means for transfer of technology, (iii) Present status of inft a-structure 
for inputs and outputs and (iv) Attitudes to forestry and availability of social 
incentives. 

2. The major problem relates to the anticipated growth in population 
and the rising standard of living and their impact on consumption of forest 
products, in the context a forest area which is likely to diminish or at best 
remain static. There seems no likelihood of the forest area increasing. The 
answer to this problem is basically to increase the productivity of the forest 
areas and the supply of products from them. This can only be done (i) by 
converting mixed forests of low productivity into man-made forests of selected 
fast growing species worked on relatively short rotations to meet the demands 
for industrial raw materials as well as the needs of the people, (ii) by mini¬ 
mising waste through more intensive harvesting of commercial timbers as 
well as by finding markets for secondary timbers through using the techniques 
of preservation, seasoning and of modern timber engineering, (iii) The 
group strongly recommended that the present area of forests should not be 
reduced by piecemeal disforestation in the interests of other uses. Such dis¬ 
forestation, if resorted to at all, should be only on grounds of the highest 
priority, (iv) The group also recommended that waste lands, whether wooded 
or not, which are at the disposal of other government departments should be 
transferred to the forest department for intensive management and rehabilita¬ 
tion, with adequate funds being provided for this purpose. 

^ 3. Forest technology in this country is pretty well advanced, but it must 

be recognised that there are gaps in relation to plantation work, especially of 
exotics, plant nutrient requirements nutrient status of soils, tree breeding and 
plant protection. Towards filling these gaps the group recommends that 
forest research should be decentralised with a view to improving forest 
research in the States and strengthening the research organisations in the 
States. As a further step in this direction the group recommended that 
forestry personnel down to the level of rangers should undergo periodical 
short inservice refresher courses conducted by the Forest Research Institute, 
in order to keep abreast of the latest developments in forest technology and 
research. 

4. The dissemination of developments in forestry technology and of the 
findings of research is at present less than satisfactory. Such dissemination is 
desirable not only to keep the technical staff in the various forest departments 
abreast of the latest developments but also for extension work among the 
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people so as to gain the support of the educated classes and the rural popula¬ 
tion for forestry. To this end, it is desirable that the forest departments in the 
States should consider, setting up of extension wings. Much more use should 
be made of both the general and the technical press to propagate the findings 
of forestry research and to promote forestry consciousness among the people. 

5. So far as the present status of infra-structure relating to inputs and 
outputs in forestry is concerned, improvements in the present status should 
be effected by adopting improved logging methods, providing better roads and 
bridges, opening up of new areas and fuller utilization of the forest products. 

6. Cooperation and coordination of the wood using industries in various 
research and development programmes should be invited. 

7. Increased use of fertilizers, agro-chemicals for plant protection and 
irrigation whereever possible should be made. 

8. The staff of forest departments concerned with afforestation work 
should be strengthened by appointment of technical personnel in the field of 
plant protection. 

9. In order to create a favourable attitude towards forestry among the 
people, it was felt necessary to set up facilities for educated people to know 
something about forests and also to introduce proper courses in school curri¬ 
cula to promote general knowledge about forests and wild life and to provide 
facilities for recreation forests in urban and rural areas. 

10. Intensive social forestry programmes should be implemented to build 
up resources for fuel, fodder, manure leaf and small timber in the rural areas 
and also to develop tree wealth in the urban areas. 

11. The group recommended that incentives by way of tax remission 
should be provided both in the rural and urban areas for growing and pre¬ 
servation of trees. 

12. In order to implement the social forestry programmes in the various 
States it is recommended that a separate wing, with adequate budget and 
specially trained officers should be set up in the forest departments. 

13. As a measure of protection of wild life from unnecessary destruction 
the group considered it desirable that crop protection gun licences should be 
restricted to low caliber weapons. 

14. The group considered it desirable to encourage municipalities and 
industrial complexes to raise green belts around the towns and factories and 
to subsidise them if necessary. 
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(v) Fisheries 

Group Chairman: Mr. M. Jayaraj, 
Director of Fisheries, Karnataka. 

Group Rapporteur: Dr. K. V. Devaraj, 
University of Agricultural Sciences, Bangalore. 

1. Estimation of requirements of fish in the 1980s : At the outset there 
was discussion on the estimated requirements of fish by 1985, since the lead 
paper estimated it at 10.5 million tonnes, whereas in the key note address, 
the requirements were mentioned as ranging from 3 to 3.5 million tonnes. 
For the estimated population of India of 80 crores by 1985, it was estimated 
that 5.2 million tonnes of fish would be the requirement on the basis of 60 
per cent fish eating population requiring 50 grams of fish per day and applying 
the factor of 0.6 for the lower age groups up to 12 years. 

2. Resources: As far as the resources on the marine side are concerned, 
the recent findings of the UNDP Pelagic Fisheries Project have indicated 
additional marine fishing resources to the tune of I .0 million tonnes of pelagic 
fish on the West Coast of which 500,000 tonnes are taken as the maximum 
sustainable yield. A resource survey on the East Coast of India on similar 
lines is needed. Taking into consideration the fact that only about one-third 
of the area of continental shelf is exploited at present accounting for nearly 
400,000 tonnes of demersal fisheries, it is estimated that by extending the 
fishing to the edge of the continental shelf the landings of demersal fish can be 
increased by another 500,000 tonnes making a total of I .0 million tonnes of 
additional marine fish available in the next decade. On the inland side, out 
of estimated 16 lakh hectares of inland waters, ten lakh hectares are immediately 
available for fish culture and by scientific cultivation of this water area, thc- 
fish production can be raised from the present 0.6 million tonnes to I .8 million 
tonnes in the next decade. This would aggregate to 4.0 million tonnes. 
Further additions could probably be made by location and exploitation of 
new resources on east coast. 

3- Availability of technology: For exploiting the additional palagic 
fishery resources it would be necessary to develop the technology of fishing 
with purse seines, pelagic and mid-water trawls. A beginning has been made 
in introducing purse seines from medium sized mechanised boats. For extend¬ 
ing demersal fishing to the edge of continental shelf larger trawlers capable of 
trawling in depths of 150 to 200 meters would be required. However, on the 
processing side, fish processing technology has been fairly well developed. 

As far inland fisheries, the necessary technology has already been 
developed and is available and it would only be necessary to provide the 
infra-structure. The technology of intensive culture of fish in running water 
is to be developed. 
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The technology of reservoir fisheries development and exploitation has 
to be further developed. One of the greatest handicaps has been the presence 
of trees and such submerged snags in the reservoirs which prevent the effective 
exploitation of these reservoirs. From time to time, recommendations have 
been made that whenever new reservoirs are planned, action should betaken 
to associate fisheries personnel from the pre-impoundment stage itself for 
planning fisheries development programmes and also for the systematic removal 
of the tree growth from the submersible areas. But such recommendations 
are yet to be implemented. 

Transfer of technology : Extension is the weakest link in fisheries. There 
is urgent need for strengthening and expanding the fisheries extension service, 
particularly in inland fish culture and in fish processing. 

4. Infrastructure for input and output management — Fishing vessels 
and ancillary facilities: While technology and the facilities in the country are 
available for building vessels and manufacturing auxiliary gear, it is necessary 
to supplement these with the new designs and drawings and some sophisticated 
equipment particularly for fish finding and navigation to be imported. For 
the operation of larger fishing vessels infra-structure in the form of harbour 
and repair facilities have to be expanded. 

Mon power : While in India trained personnel are available in limited 
numbers, it is quite necessary to increase the facilities for training considerably. 
The main bottleneck in expansion of off-shore and deep-sea fishing is the lack 
of certificated personnel for handling larger boats. A crash programme of 
training to selected personnel in India and abroad in the advanced technology 
of deep-sea fishing will help to hasten the introduction of larger fishing vessels. 
Modern deep sea fishing requires application of advanced technology and for 
this purpose the country needs personnel having the necessary basic scientific 
knowledge as well as professional skills. It would therefore be necessary to 
equip the fisheries training institutions like the Fisheries College at Mangalore 
for training such personnel. 

For expanding inland fisheries production, adequate fish breeding and 
rearing facilities have to be developed, in order to produce the required quantity 
offish seed for intensive stocking of the available cultivable waters. In addi¬ 
tion to this the present work of locating and exploiting additional fish seed 
collection centres in rivers must be stepped up. 

The growth of water hyacinth in tanks and ponds present a national 
problem standing in the way of effective utilisation of such waters for fish 
production. The technology for eradication of this has to be developed. 

The group also stressed the necessity for diversification of fishing as well 
as fishery products including cultivation of mollusks, sea weeds, etc. 
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5. Atmosphere for production — Distribution and marketing: Considering 
the vastness of the country, it is quite a difficult task to distribute fish and the 
products to the consumers in a wholesome condition. Series of cold chains 
for storing, transporting and holding at consuming centres would have to 
cover the entire country. Insulated and refrigerated transport facilities by 
road and rail will have to be created. 

The group felt it desirable that the employment of persons qualified in 
fisheries, fish processing industries and other establishments in private and 
public sector is made mandatory. The group further felt that future fisheries 
development faced a great threat from the increasing incidence of pollution by 
industrial wastes and felt that necessary action must be taken to see that the 
legislative measures already enacted are effectively enforced. 

Finance: Free and adequate flow of finance to the fishing industry from 
financing institutions is not forthcoming even now. This may be due to the 
uncertain nature of the industry or lack of understanding of the problems of 
this industry. Some financing institutions appear to have had difficulties 
experienced in the recovery of the money advanced. This may be due to lack 
of proper technical appraisal of the ventures for which the credit has been made 
available and want of closer contact with the industry for effective recovery. 

One of the constraints in the expansion of fish processing industry in the 
country is the lack of sophisticated processing machinery. They are presently 
required to be imported at a very high cost. It is therefore, necessary to design 
and develop such machinery locally to serve as import substitutes. The work 
that has already done in the Fisheries College, Mangalore and the Central 
Institute of Fisheries Technology, Cochin should be enlarged on a prioiity 
basis so that all essential machinery is fabricated within the country. 

A good percentage of fish caught are of low commercial value and are 
being used for producing fish meal or manure. Such fish should be made 
available for human consumption by utilising the new technology developed 
at the College of Fisheries and Central Institute of Fisheries Technology, etc. 
Sufficient attention must be given to the studies and control of fish diseases. 

At present, we have a reliable system of estimating marine fish catches, 
but the same could not be said of our inland waters. It is, therefore, necessary 
to evolve a proper machinery for not only estimating all the inland catches 
accurately, but also to assess correctly figures such as per capita consumption 
offish, with percentage in total animal food consumed, etc. 

The country has vast brackish water resources. We have only made a 
beginning in evolving suitable brackish water fish culture technique. This 
should be intensified in order to enhance fish production from these waters. 

The tendency at present has been to increase the size of our fishing boats 
very gradually. This will not be of much help in deep sea fishing. It is urgently 
necessary to go in immediately for much bigger boats, which are capable of 
staying at sea for several months and have full processing facilities on board. 


120 







(vi) Irrigation 

Group Chairman : Mr. A. V. Shankara Rao 
Water Resources Development Organisation, Karnataka. 

Group Rapporteur: Mr. R. Ramaiah 
University of Agricultural Sciences , Bangalore . 

I. Management-oriented irrigation: The ultimate irrigation potential 
of the country has been broadly assessed at about 110 million hectares, which 
means 50 per cent of the sown area. This potential is likely to be developed 
in about 50 years. To meet the challenge of coming years, it is necessary not 
only to extend the benefit of irrigation to larger areas, but aim at more efficient 
irrigation to derive maximum benefits. There is an increasing awareness of 
the fact that the present development—oriented stage in irrigation is giving 
place to management-oriented irrigation. In this context, the following water¬ 
saving techniques were discussed at length. 

(1) Reduction of evaporation. 

(2) Lining of canals to minimise transit loss. 

(3) Conjunctive use of surface and ground water. 

(4) Sprinkler irrigation. 

(5) Trikler irrigation or drip irrigation and pulse irrigation. 

(6) Anti transpairent. 

(7) Sub-soil irrigation. 

(8) Soil mulching. 

(9) Possibility of use of saline (including sea water) for irrigation. 

(10) Water harvesting techniques. 

2. Accurate data on consumptive use : As the first step for developing 
these techniques, it was realised that it is essential to collect accurate data of 
consumptive use of water for crops for which panevaporimeter, Lysimeters have 
to be established for all regions in the country. This will form the basis for 
scientific management and related techniques. 

It was noted that there are some financial and other constraints in directly 
applying the sprinkler and trickier irrigation but it was felt that efforts should 
be made to introudce these methods as means of saving water. 

Financial assistance in a big way is necessary to develop the techniques of 
water saving and it was recommended that the Command Area Development 
authorities may take necessary steps. 

3. Comprehensive irrigation planning: At present, the irrigation project 
reports are prepared on the basis of investigations of engineering aspects of 
irrigation. It is essential to realise that irrigation project is not a means of 
merely providing water for irrigation. It is, in fact, an opportunity to change 
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over from the uncertain precarious rainfed cropping with low yields to the 
scientific irrigated cropping, making full use of technology in irrigated farming 
as a whole. 

For this purpose, it was recommended that the irrigation projects should 
be formulated on a comprehensive manner including all engineering works 
from source of supply to outlets and drains, and works in the command area 
such as, land levelling and land shaping, construction of water-courses and 
field channels and field drains and farm roads, as also items pertaining to 
agriculture, animal husbandry, forestry, fishery and co-operation and 
credit facilities. 

It was observed that management of irrigation could not be efficient and 
scientific at the hands of staff trained only in university courses. Special 
field training to staff is essential. 

Demonstration farms play a very important role in the development of 
irrigation on efficient lines, but judging from the results of present day demon¬ 
stration farms, the transfer of techniques and technology of efficient farming 
does not appear to be satisfactory. 

A qualitative change is necessary to be introduced for making the demon¬ 
stration farms effective by launching Pilot Projects such as are reported to 
have been commenced in Maharashtra and other States. It is essential to 
take measures to make the farmers conscious of the preciousness of water in 
the irrigated area in terms of money, production potential and quality of life 
as a whole. 

It was brought to the notice of the conference that the people trained in 
soil and water management are available to some extent, but their services 
do not appear to have been utilised fully. It is recommended that C.A.D.A. 
may take necessary steps. 

4. Management of water: It is essential in the first place to obtain 
reliable data on the availability of water and the extent and pattern of con¬ 
sumption. 


To improve upon the present situation, the basis consist of scientific 
assessment of crop and water requirements by following the techniques already 
outlined under the paragraph on “ New Techniques. ” 

In addition, the following factors play an important role in efficient 
irrigation management and therefore, they need to be attended to: (i) Proper 
shaping and land levelling, (ii) Adoption of scientific methods of irrigation 
(iii) Cultivation of crops which yield highest production per unit of water 
which is a scarce resource, (iv) Volumetric control to effect economy in 
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Irrigation, (v) Conjunctive use of surface and ground water to cut down the 
total water requirements in respect of long duration crop whose water 
consumption is rather high and (iv) Irrigation and drainage go together. This 
point needs to be kept constantly in view and necessary steps taken to effect 
drainage of the irrigated area. 

To achieve these objectives, active participation of the farmers is necessary 
and it is essential to provide incentives to follow proper techniques to ensure 
water economy and also dis-incentives to avoid wasteful use. 

Four important points which were discussed at length were (a) Volumetric 
control, (fa) Reducing water requirements of rice, (c) Restricting irrigation 
in hot weather and (d) Ground-water development. 

(a) Volumetric control: As regards volumetric control, at present it is 
restricted to very large holdings owned by factories and few co-operatives 
For a complete change over to volumetric control, the practical solution seems 
to be to realise a pre-determ ined discharge for a pre-specified time to be deter¬ 
mined by the size of the holding and crop to be cultivated. In addition to this 
control, it is essential to exercise similar control on the field to ensure proper 
use of water. Proper adoption of volumetric control may require well-defined 
size of holdings and certain minimum size of the holding which can be irrigated 
Will have to be fixed. Perhaps, some consolidation of fragments may be 
necessary. 1 

(fa) Rice : Rice is the largest consumer of irrigation supplies and this high 
consumption stems from the tradition-bound and antiquated methods of 
irrigation and resistance to new methods. It needs to be verified whether 
submergence is really necessary for high yields, and whether paddy grown 
without submergence is responsible for lower yields. It needs to be verified 
whether submergence is really necessary for high yields, and whether paddy 
grown without submergence is responsible for lower yields. 

At present to reducethe consumption of water in rice cultivation, the means 
that may be followed are proper mulching, proper puddling, reduction 
of submergence period and reduction in the depth of submergence. 

(c) Restricting irrigation in hot weather: As a measure to reduce loss on 
account of evaporation, one of the suggestion isthat irrigation may be restricted 
to khariff and rabi, leaving long duration crops to be irrigated by ground- 
water wherever possible. It was felt however, that stoppage of irrigation 
at the end of Rabi may not lead to any substantial ground-water re-charge in 
the critical months of autumn and therefore, the support to the long-duration 
crops from irrigation will not be significant. 

(d) Ground-water development: Irrigation from ground-water resource 
(such as well irrigation) which forms considerable past of total water, water 
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resources is not properly regulated at present. This lacuna needs to be 
corrected. Suitable legislation on the use and development of ground-water 
is recommended as an urgent necessity. 

One important aspect of efficient use of ground-water relates to the design 
of well. Research has shown that a rectangular open well yields more and is 
more useful than a circular well. It is necessary to step up design and research 
work on such quarters to educate the farmer in the efficient use of giound- 
waters. 

5. Bridging the communication gap: To make the transfer of technology 
effective, especially from the researcher to the field, it seems necessary to bridge 
the communication gap which will enable and reinforce feed back. 

6. National water policy: It is heartening to note that our Central 
Government is goingto set up the National Council of Water Resouices with 
adequate powers. It was feltthat by a National Water Policy and formulation 
of river basin, Master Plans will go a long way in development of irrigation 
to the best National interests. That will be the best way to prepare the country 
to face the challenges of the 1980s successfully. 


(vii) Co-operation 

Group Chairman: Mr. C. S. Seshadri, I.A.S. 

Managing Director, Karnataka State Financial Corporation , Bangalore. 

Group Rapporteur: Dr. J. V. Venkataram, 
University of Agricultural Sciences , Bangalore. 

1. The group considered the increasing demand in the 1980s for agri¬ 
cultural products and the need to gear up the services to meet the demand, 
whether it was necessary to start new co-operatives to cover the other areas, 
or to consolidate the existing co-operative societies, particularly, those which 
are not viable into viable units either by merging them or enlarging their area 
of operation to make them viable. The consensus of the group was that 
instead of attempting to start new co-operative institutions, it is desirable to 
examine the non-viable units and consolidate them to make them viable units 
by enlarging their area of operation and wherever possible to merge 2 or 3 
co-operatives to enable them to become viable. However, wherever there is 
a local need, initiative and scope to form new viable societies, they should be 
encouraged. 

2. For the transfer of agricultural technology, the secretaries of the 
primary co-operative societies should be given training at the beginning of 
each season which may be of the duration of a week or 10 days. Where the 
co-operatives are big enough and can afford, one or more full time extension 
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workers should be provided to them. At the district level, the District Central 
Co-operative Bank could maintain 5 or 6 technical personnel for supervision, 
guidance and follow up of the extension work in their area to support the 
primary co-operatives’ work in collaboration with the other extension staff in 
the district. 

3. The effectiveness of the co-operative societies in agricultural develop¬ 
ment, depends on the organisation and it is very necessary to have qualified 
and trained personnel in the management. For this purpose the group recom¬ 
mends that the District Central Bank should maintain a pool of qualified and 
trained officials who could be posted to work as secretaries of the primary 
societies. 

The group felt that many of the co-operatives may not be able to afford 
a qualified person at the primary level. It is, therefore, suggested that at the 
primary level, the cost of secretaries of the societies should be subsidised for a 
period of 3 to 5 years in the initial stage. 

4. The effective functioning of the co-operative societies in agricultural 
development depend on their financial viability and creditworthiness. At 
present the high percentage of overdues and slackness in financial management 
have caused several problems. To overcome these, the group recommends that 
the procedure for recovery as well as for financial management have to be 
streamlined. For this purpose it is necessary for the secretary or any other 
official to be made responsible for financial management and he should be 
given adequate powers. 

The group felt that there was undue influence of a few persons in the 
societies who often were liable to misuse for their own benefit at the cost of 
the community. The management of these societies should be professionalised 
and the personnel given adequate safeguards. 

5. The group considered the financial requirements that would be 
required in the 1980s for agricultural development. The general feeling was 
that finances would not cause a serious problem provided the creditworthiness 
of the borrower is established either for the industry or for the agricultural 
development. In the field of agriculture, the Banks could provide considerable 
finances through the co-operative societies instead of directly, which would 
also be more economical to borrower. However, the creditworthiness of the 
co-operative banks and its management must be ensured. 

To be more effective, co-operative societies should be encouraged and 
urged to mobilise deposits from the rural sector which will make the credit 
cheaper. 

In considering the viability of the units, it was brought up in the group 
that there were certain areas which were drought prone where the co-operatives 
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found it difficult to recover their moneys and to function efficiently. It was 
felt that a special study should be made about the financial needs of these 
areas based on agricultural programmes suitable for such areas. The possibility 
of linking credit with crop insurance in the drought prone areas should be 
seriously considered. 

The group feltthat the attempts made so far regarding linking co-operative 
credit with marketing, processing etc., were far from satisfactory. Therefore, 
it is suggested that serious efforts should be made to ensure that credit is linked 
with marketing, processing and storage, etc., at least at the taluk level. 






(vili) Agricultural Finance 

Croup Chairman: Sri P. D. Shenoy, I.A.S. 

Managing Director, Karnataka State Land Development Bank, Bangalore, 

Group Rapporteur: Dr. N. S. P. Rebello, 
University of Agricultural Sciences, Bangalore. 

Considering the vast responsibility cast upon the agricultural technologists 
and the financiers to achieve a break-through in the agricultural production 
front, it becomes absolutely necessary to support the farmers at the grass root 
level to transform himself into progressive agricultutists. This pre-supposes 
the adoption of the latest farm technology. In modern agriculture the use of 
better inputs and management essentially requires more capital. We are in 
a situation where capital is scarce relative to technology. Therefore to bring 
benefits of improved technology to the large majority of small and’marginal 
farmers, available credit needs to be usefully linked with the technology so 
that they can maximise production to the best possible extent. Keeping this 
objective in view, the group discussed the existing pattern of availability and 
disposal of credit and also made suggestions for a future programme keeping 
in view the large amount of resources required for bringing all round 
development in the years to come. 

The group also discussed the organisational pattern at the national level 
to coordinate and direct activities concerning agricultural finance At the 
national level, it was suggested that there could be an organisation to discharge 
the functions that are being discharged at present by the Agricultural Credit 
Department of the Reserve Bank, Agricultural Refinance and Development 
Corporation and the Agricultural Finance Corporation. This should have not 
only supervisory functions but must be a financial authority with full powers 
for development. This may be called the National Agricultural Development 
Bank. At the grass root level, the group considered the question as to whether 
the existing multi-agency approach should be continued or a unit-agency 
approach be introduced. The consensus was that in view of the fact that it 
may be difficult to bring about a single agency to cater to different needs of the 
farmers in the immediate future, the existing multi-agency approach is to be 
continued. However, it was felt that in course of time, the concept of farmers 
co-operative (service) societies should be able to replace the existing village 
co-operatives set up in order to provide integrated service of credit, supply of 
inputs, processing, marketing and other agro-services. The jurisdiction of 
these farmers co-operative societies could be suitably altered with the increase 
in the load of business. 


Regarding the cost of loans, i.e., rate of interest, it was felt that it should 
be related to the capacity of a given unit, for example, a farmer, and also to 
the type of investment involved, and the income generating capacity of the 
scheme being financed. For long-term investments to improve basic 
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infra-structure at the farm level, such as irrigation schemes, land reclamation, 
construction of godown and farm houses, which have longterm benefits, the 
rate of interest should be much lower than for schemes like dairy, poultry, etc., 
where the income would be derived immediately after investment. The present 
economic status of the farmers is also a factor that much be examined while 

determining the rate of interest for different schemes. On the question whether 

the consumption needs of the farmers should be made by institutions financed, 
the group felt that unless this is introduced, it is difficult to wean the farmers 
away from the clutches of the money lenders, who will continue to exploit the 
farmers in spite of our productive credit schemes. 

With the increasing fragmentation of land, it is felt necessary that several 
farmers joining together should be eligible to obtain loans from the institu¬ 
tions, be they cooperative societies or commercial banks. Otherwise, smaller 
holding may not be viable and therefore may not find favour with the 
commercial institutions, who always consider credit on the basis of econo¬ 
mic viability. For such farmers with smaller holdings, joining together to take 
up big schemes involving large amounts, the rate of interest charged may be 
the same as would have been charged had they approached institutions 
individually, taking in to account their incomes as well as land holdings. 

It was also decided that the financing of tenants to purchase their 
ownership rights must be taken up on a large scale by the co-operative and 
commercial banks. 

It was a ! so felt that presently large number of small farmers belonging 
to scheduled castes and tribes do not avail the institutional loans freely. With 
a view to making it possible for larger number of such people to avail institu¬ 
tional credit, it should be made obligatory on institutions that a certain per¬ 
centage of the finance should be set apart for agriculturists of this type. It 
was felt that recovery should be linked to marketing and institutions which 
will provide credit facilities should also provide technical advice, marketing 
■5* under one roof will be ideal, though it may net be easy or possible in the near 

future. It was also found necessary that bank should go to the farmers and 
net vice-vers a. 

It was suggested that acredit bookshould be introduced which incorporates 
in it the details of the derivation of the title and all the basic information 
regarding the cultivator, area, agriculturist will be useful and help avoiding 
multiple financing by several agencies. In this credit book, all loans taken 
by the farmer must be incorporated necessarily. 

The problem of recovery, it was felt, was related to the following factors: 
(c) untimely credit; ( b ) inadequate credit; (c) credit without relation to the 
requirement; (d) lack oftechnical advice; (e) lack of supervision and ( f) lack 
of marketing arrangements. It was felt that if all these factors are taken into 
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account while giving credit, the problems of recovery can be largely minimised. 
Credit based on farm plans would go a long way in this matter. However, to 
deal with cases of wilful default, it was felt that a legal support is necessary to 
attach properties and bring them for sale in view of the practical difficulties 
experienced in disposing off the lands. It was suggested that a statutory body 
be created for purchasing such movable properties and buying off the lands. 
In cases of default beyond control of the agriculturist, credit should not be 
stopped on account of this default but a practical view should be taken and 
his old dues should be permitted to be paid over a period of years and a loan 
for current operations should be continued without break. 

The group discussed in detail the primary institutions for distribution of 
credit. Service co-operatives co-terminus with the village panchayat are 
not viable. Hence the idea of organising bigger societies with wider jurisdic¬ 
tion was discussed. The group consensus was to have more farmers’ service 
societies wherever the co-operative movement is weak. These societies are 
to be organised by the commercial and co-operative banks and should provide 
for adequate representation to small and marginal farmers on the board of 
management and the group felt that about 50 percent of the total credit should 
be reserved for small and marginal farmers. Wherever the land title is not 
readily available for small and marginal farmers, the group guarantee loans 
could be advanced. The question of financing agricultural labourers, i.e. 
(landless people) was discussed. They could be given group guarantee loans 
on dairy, piggery and sheep development schemes. 

Miscellaneous problems related to agricultural finance were also discussed. 
It was felt necessary to have crop insurance introduced. 

One of the reasons why commercial banks cannot operate effectively in 
rural areas is because of the high cost structure of these institutions. So the 
idea of rural banks was welcomed by the group for the following reasons: 

1. They can formulate effective policies and programmes as they are 
close to the grass root level; 

2. There will be involvement of the staff of the area as the staff of the 
bank is recruited locally; 

3. The cost structure will not be high as in commercial banks. 

4. The flow of funds will be good as they are backed by the resources 
of the commercial banks. 

Plenary Session chairman’s remarks 

Mr. G. V. K. Rao, summing up the discussion said that the country was 
blessed with plenty of sunshine, water and manpower. He was happy that 
professional people belonging to such varied disciplines as agriculture 
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horticulture,animal husbandry, irrigation, engineering,cooperation,commercial 
banks, administration and business organisations had come together on a 
common platform to discuss problems of agricultural development in its 
broadest connotations. He said we would not mind even if a certain degree 
of trade unionism underlay their thinking provided they could meet, discuss 
and arrive at practical and feasible solutions facing the country. 

He said that Karnataka was the first State where a commendable degree 
of rapport between the working of the Agricultural University and all the 
development departments had been established. He said it was certainly of 
an emulative nature for other States in the country. He felt it would be good 
that an arrangement is worked out between the University and the associated 
development departments so that technical personnel could move back and 
forth so as to facilitate creation of the right climate for transfer of knowledge 
based on research to field and to know field problems which have to be taken to 
the laboratories to work out solutions. 

Quoting Dr. Swaminathan, he said that India occupied the third position 
in the matter of scientific manpower with a proper combination of this and 
our enormous natural resources, it should be possible tP ro °uce < not only what 
we need in 1980s but also enough to raise our standard of living and to export 
to other countries who may be in need of what we produce. He commended 
the idea of an All India Forum of Agricultural Technologists to help in 
matters of policy making and implementation in the field of agriculture at 
the national level. 






IV Valedictory Session 


Address : Mr. T. A. Pai 
Union Minister for Industries and Civil Supplies 


President : Mr. B. Sivaraman 
Member, Planning Commission, New Delhi. 















Dr. R. Dwarakinath, President, I.A.T., extending a welcome to the Chief 
guests presented an account of what the convention and the seminar had done 
during the two days 


Valedictory Address 

Mr. T. A. Pai 


I am grateful to the Institution of Agricultural Technologists for the 
opportunity of participating in this concluding session of the Convention on 
The Challenges of Agricultural Production in India during the 1980s.’’ 
During the last two days you have all had fruitful discussions on the inter- 
iscip inary and many faceted aspects of agriculture as presented in papers by 
reputed experts on animal husbandry, forestry, fisheries, horticulture, irrigation, 
and cooperation from Universities, Agricultural Colleges, agricultural research 
institutions and organisations. I am especially happy that several progressive 
armers have taken part in the deliberations. Their presence is an often needed 
reminder of the main purpose of agricultural research and technology. Just 
as philosophers require to be reminded that man was not made forthe sabbath, 
so also do we often have to remember that the farmer is at the central point 
of agricuitura! technology. | n my own experience as a banker, asthe Chairman 
of the Life Insurance Corporation and as a Minister, I have found that the 
farmer’s first hand experience and ageold wisdom is the light at the end of the 
tunnel of our research, procedures and policies. He is the touchstone of the 
success of this Convention, as of all our endeavours for breakthroughs in 
agricultural production. With him in mind, let me try to share some thoughts 

with you. 

We are at a propitious time, when the climate of dedication, national 
service and discipline ushered in since the proclamation of emergency, as 
also consolidated in results of favourable rains. An increase of 3 million 
tonnes in the kharif crop is expected raising its production to 45 million tonnes. 
The rabi wheat crop is expected to be good. With a total production of an 
all time high of I 14 million tonnes during 1975-76, the previous record being 
108.4 million tonnes in 1970-71, our dreams of bumper food stocks are within 
grasp in this 27th year of our Republic. With the intensification of various 
administrative, fiscal and monetary measures and the implementation of a 
strategy for augmenting production, we have been able to contain inflation, 
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which was at its peak of + 34% in October, 1974. A minus rate of inflation* 
unparalleled in the world today, has been achieved in both wholesale and retail 
prices, with a virtual disappearance of the psychosis of shortages, the emergence 
of the buyers market, and the easy availability of essential commodities and 
items of mass consumption. Much more than good monsoons is responsible 
for our agricultural progress. As aptly said by our Prime Minister, “ for a 
long time god was working alone in our fields. Later, god and man combined 
together and did their best, but today god, man and science have joined and 
the results are there to see. ” 

I dwell on this happy position, not from a sense of complacency, but so 
that we take courage to meetthe awesome challenges of the next decade. 1975-76 
is a watershed in several epoch-making ways for a new and better life for the 
nation. It should also mark the take-off for accelerated agricultural develop¬ 
ment. 

In meeting the formidable challenges of today and tomorrow, I am glad 
that agricultural technology has largely oriented itself to practical applications 
in the field and is not only educating the farmer but in turn being educated 
by him. We are realising that illiteracy does not mean foolishness - our farmers 
have been schooled in an age-old tradition of generations and experience 
that has adapted technology to innovations of cultivation, irrigation, the wheel, 
and the plough, to the production of balanced nutritional food in times before 
the creation of modern agricultural science. It is fitting that our scientists and 
technologists are drawing on that store house for a meaningful orientation 
to their work. The universal project or plan is broken up into operational 
research project areas where agricultural scientists seek the advice of tho 
farmers on the programme and then finalise the programme in a way that fits 
in what the farmers feel will be good for them. 

The Green Revolution with its introduction of High Yielding Varieties, 
multiplied agricultural production especially in wheat. But though more 
grain was obtained its protein content was lower*—a lesson which vividly comes 
to my mind when I reflect on the preference, in the region from where I come, 
for par-boiled rice with its higher protein content. Learning another lesson 
from the farmer, we are reiterating the importance of organic fertilisers and 
the re-cycling of human wastes, as Japan has done in spite of being an exporter 
of chemical fertilisers. 

The conservation and use of all organic wastes would need the introduction 
of a rural fuel supply policy based on a combination of steps such as raising 
energy plantations, organisation of community bio-gas plants and supply Q f 
electricity and other forms of energy at reasonable rates. Here also 1 recollect 
the practices employed in my village where valuable fuel is saved on social 
occasions by villagers putting cooked rice on uncooked rice so that the later 
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gets cooked in the process. It will pay us to make a close study of rural 
economics. 

The extension ofthe banking system into rural areas is not an act ofcharity. 
On the contrary it ensures mobilisation of resources and extension of viable 
credit in the best banking tradition, as I happily found during my banks poneer- 
ing activities in this direction. Take the case of a retail vegetable seller who 
borrows Rs. 10 in the morning from the money lender to buy vegetables and 
returns at the end of day. Re. I as interest. A Bank can give him an interest 
rate of less than a paise per day for his capital of Rs. 10. In such a situation 
the vegetable seller would like to deposit at least 50 paise every-day in his savings 
account. Thus we have mobilisation of resources and also extension of much 
needed credit facilities at reasonable rates of interest to the rural sector. 

Our country has the biggest population in the world barring China and 
70% of the population depend on agriculture for their livelihood. The 
average holding is about 2.60 hectare. About 73% of the rural households 
hold agricultural land and the rest ofthe population depends on agriculture 
as agricultural labourers. The trend is towards increase of small holdings with 
progressive increase in the implementation of land reforms. According to 
the National Sample Survey, farm holdings below one hectare increased from 
19.9 million in 1961 to 26.1 million in 1971. The Agricultural Census in 
1971 estimates that holdings below one hectare are 35.7 million. It would be 
necessary to match the national policy on the size of holdings with appropriate 
institution arrangements for helping small farmers not only to overcome their 
economic handicaps but also to avail of agricultural extension services, required 
in the technological improvement of agricultural production. 

In the area of crop productivity we still occupy an unenviable position 
in the world. Even by 1985, as calculated by the National Commission on 
Agriculture, the average yield of rice and the wheat in the country would be 
only of the order of I .6 and 2. I tonnes per hectare respectively. We have 
to compare this with the average yields of rice of 5 to 6 tonnes per hectare 
prevalent even now in countries with small holdings like Japan. The demon¬ 
strations undertaken in the farmers’ fields by research institutions and agri¬ 
cultural universities show that even in small holdings the yield levels can be 
raised to match those in Japan. In these demonstrations the farmer was 
assured of inputs, but he carried out the farming himself. 

It has been recognised that for concerting scientific work into field accom¬ 
plishment, it is necessary to develop and introduce packages of services 
appropriate to the technological package. In rice we have yet to achieve a 
breakthrough. The package on technological services would have to attend 
to some ofthe serious problems affecting rice production during the monsoon 
period chiefly relating to inability of farmers to raise nurseries at the optimum 
time, lack of availability of improved technology for direct seeded pattern 


135 







too 


m 


uch 


of rice, difficulties in efficient water management resulting either m before 
or too low water, inability to control pests effectively and in t ' n ^ crc ased 
fertilisers are used and efficient post harvest technology. With ,n g ven 
production it is also necessary to emphasise post-harvest technolog/* 
in areas where rice is cultivated due to improved varieties of fertil* s ^’ o3 d s# 
harvested crop has to be dried quite often by small farmers on P aVC . 

The high moisture content in grain at the time of harvest and inadequ ate ^ 
before the storage results in increasing problems of food toxins. ^ . | 

Gurupur village in coastal Karnataka by the Central Food Techno 
Research Institute revealed high levels of aflatoxin in rice consumed V 
population. 


Water is basic for agriculture. Improvement of existing irriga t,on 


works 

will require a marginal investment and will enable the same water to s 
a further 15 million acres of command, a significant addition to the p 
irrigation acreage of 50 million acres. Happily, the increasing emP^ ias,s ^^^ 
ground-water utilisation has resulted in a large number of tube v/ e s 3 
electrified pump sets springing all over the country from finances a &' 
provided by the banks. It is significant that in a study in U. P. carried out ^ 
the Indian Institute of Management, Ahmedabad, it was found that i 
improvement in production by surface irrigation was one unit, the Govern¬ 
ment tube-wells enable an addition of 2 units and private tube wells fi ve un,ts * 


Since 80% of the area in the country depends on rainfall for agriculture, 
best cropping patterns under the rainfall conditions are the answer to increase 
overall production. A strategy has to be devised and extended to meet the 
frequent seasonal aberrations of rainfall in India involved either in delayed 
on-set of monsoons or long dry spells or early stoppage of rains. It is only 
recently that we have really got down to the examination of rainfall patterns 
in various parts of the country. A scientific examination of the data show us 
several periods of moisture in specific zones. It is then possible to devise the 
the best type of crop. The science of co-ordinating the crop pattern to the 
rainfall and soil pattern which is a part of the general science of Agro- Meteo¬ 
rology requires to be further developed in our country. 

Improved dry farming techniques would mean the replacement of sound 
traditional but less productive crops with more efficient ones. The farmer 
even in an arid zone grows primarily for his food needs. Scientifically! he has 
to replace food grains with other crops like oil seeds. He has to be assured that 
his basic requirements for food can be met at fair prices and the new crops 
grown by him are taken over at fair prices. 

Most nutrition experts familiar with conditions in India have stressed 
that the nation must increase its protein production. In order to restore the 
carbon-nitrogen balance in the diet the pulses acreage would need to be almost 
doubled and more than doubled if the population growth js taken into account. 
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Pulse Or 

cap , ^ °wing has favourable effect on soil fertility because of its nitrogen- 
y ear n act ivities. India would need 1.18 million tonnes more of pulses each 
to provide for its population increase. 

devel development of agriculture in its true sense would also accelerate 
°pnrient of horticulture, fisheries, forest resources, plantation crops and 
a husbandry. All these areas provide considerable scope for extension 
sc, or,tific technology and innovations. A local breed^of milch cattle takes 
y 80 years to double milk production but if a local breed is crossed by 
e *otic breed, the production increases by about 6 to 8 times a day. This 
geneti c factor can be extended through an aggressive milk programme through 
rnet ods on the pattern of the Kaira District Cooperative Milk Producers’ 
ni ° n which has earned a high reputation for its development of the AMUL 
products of milk, butter, ghee and baby food. Similarly in fisheries we have 
yet to exploit the marginal wealth in our continental shelf. Our small mechanised 
oats have a limited capacity of trawl and larger boats are required for 
ee P fishing. Inland markets would have to be developed systematically 
or the various types of sea fish, a chain of distribution centres in the large 
towns and refrigerated rail transport will be necessary. 


The development of agriculture will provide gainful utilisation of our 
greatest asset namely our vast human resources in the rural areas. Our 
em Ployment policies require to be directed under an overall strategy of resources 
utilisation designed to convert sun light, soil, water, minerals, plants, animal 
an d human resources into a gainful standard of living. Integrated rural 
development is, threfore, the focus of this strategy. 


Even a well-ordered transfer of population from the rural to the urban 
sector based on good industrial growth in the urban areas would result by 
2,000 A. D. in an urban absorption of only about 29% of the then population. 
The rural sector will have to look after 71 % of the population which is expected 
t° grow from 441 million in 1971 to 662 million by 2000 A. D. 
The Bhagwati Committee has estimated that employment opportunities of the 
order of 22.52 million man years would have to be created on the assumption 
that full-time Work will have to be provided to the available labour force. 
It has been estimated that 120 million man-years of labour would be required 
additionally by 2000 A. D. 

The challenge before us is to meet this gap. It will be possible to increase 
the net acreage under crop from about 140 million hectares in 1970-71 to 150 
million hectares in 2000 A. D. The gross irrigated area is expected to be doubled 
by 2000 A.D. as against about 50 million hectares today. Construction of 
irrigation projects and their maintenance, land shaping and intensive agriculture 
will provide for an additional 38.4 million man-years of employment. In 
addition, developments in forestry,fisheries and animal husbandry are expected 
to provide additional remunerative employment for 2 million man-years. 


137 





Our emphasis should, therefore continue to be in the development of 
industries based on utilisation of local resources. Handloom and sericulture 
have prospects of substantial additional employment. It has been estimated 
that 15,000 million metres of cloth could be produced in the handloom sector 
out of 37,500 million metres which is the estimated consumption in 2,000 A.D. 
of all textiles. It will be possible to provide 4.5 million man-years of 
additional employment in the handloom sector. Handicrafts like carpet 
making and leather goods can provide substantial employment to the labour 
force. 

Greater purchasing powers in the rural areas would also develop con¬ 
sumer industries. Marketing, transport and other elements of secondary and 
tertiary sectors could prosper on a stable agricultural base. All this would 
require an extension of credit facilities. This is also the challenge before the 
banks. Rural banking to be effective has to go to the roots of the production 
and service complex. They will have to mobilise back in savings a substantial 
part of the funds that today passes into the hands of money lenders. The 
large non-monetised sector like grain loans and commodity barters can be 
brought within the monetised sector by consumption credit and cash purchases. 

Back up of public policies including land reforms and arrangements for 
the timely and adequate supplies of the needed inputs are a must for the adop¬ 
tion of improved practices by all sections of the farming community. Dr. 
M. S. Swaminathan has observed in his Presidential Address at the Indian 
Science Congress, Waltair, that we are not short of ideas, of the men to carry 
out the task which is of an order of magnitude unprecedented in the history 
of our scientific endeavour. His programmes for action involve the setting 
up of a scientific and administrative consortium for each block, minimum 
limits for land productivity for irrigated and unirrigated land in each 
area; social compulsion of proper use of land; reservation of specific 
industries, credit and energy to the rural sector; an employment-oriented 
scheme as an integral part of an overall resources utilisation strategy; rural 
drinking water and fuel supply pol cy; a scientific plant-animal-land-food-zone 
policy for each agro-ecological area based on long-term consideration! of the 
fertilisers, feed, water and land requirements of each production system; 
soil and water conservation and tree plantations; an integrated formal and 
non-formal educational system involving participation by students and teachers 
in appropriate rural development programmes. 

A determined beginning has certainly been made. The Prime Minister’s 
new economic programme ushered in since the proclamation of the emergency 
emphasises critical elements in the strategy for overall agricultural development 
including land reforms, distribution of surplus land, conferment of ownership 
rights on landless labourers, liquidation of rural indebtedness, increase of the 
irrigated area, development of the handloom sector,augmentation of production 
by removal of meaningless Constraints and provisions of incentives for promo- 
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tion of growth with social justice. In her words “the stark question before us 
is whether our soil will be productive enough to sustain a population of one 
billion by the end of the century at higher standards of living than now prevail¬ 
ing. We must have long-term plants to meet this contingency. The Fith 
plan contains a substantial provision of over Rs. 1,000 crores for programmes 
like soil service, control of water and wind erosion, drainage and control on 
waer logging and optimum use of irrigated areas. If we are to get the best 
value for this money, we must give thought to a new inter-disciplinary institu¬ 
tional frame-work for this purpose, a central brain as it Were which can assemble 
country-wide data, direct priorities between regions and programmes and 

devise immediate as well as long-term measures.” This Convention, 

l am sure, has been successful in evolving an action-oriented programme 
for the application of agricultural technology to our present problems. 1 am 
glad it has also utilised this occasion for promoting a community of feeling 
and endeavour amongst agricultural professionals and furtheringtheir dedicated 
v/ork on which our very survival depends. 
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Presidential address 

Mr. B. Sivaraman. 


The broad challenge of agricultural production in 1980s is to maintain 
steady growth of 4.2 to 4.5 per cent in overall agricultural production during 
the next 15 years. If this growth can be maintained, it should be possible to 
reduce the pace in the concluding decade of this century. The additional 
pace is required in the near future in order to allow for the population growth 
till our family planning measures catch up. Considering that during the last 
decade we have been able to maintain a trend of about 3 per cent in agricultural 
growth, there is evident need to find out ways and means of getting the increased 
production which is necessary. Out of the 3 per cent trend growth in the last 
decade on broad terms one per cent comes from area expansion and two per 
cent from productivity increase. 

2. It is said that scope for area increase in this country is now limited. 
Considered in net area this is substantially true. Any additions will be from 
the reclamation of water-logged, ravine and saline and alkaline lands. Any 
expansion in fallow lands which are culturable but are highly marginally pro¬ 
ductive is not desirable. All this sets a limitation to the net area that india 
can bring into agriculture. On the other hand, modern science has found 
ways and means of increasing the gross cultivated area by the process of 
multiple and relay cropping on the same acre of land. India is very well 
sittuated both in climate and in water availability to maximise productivity 
per acre of land through the year. Where controlled irrigation is possible by 
multi-cropping and relay cropping, scientists have been able to take four crops 
per year. Obviously, the strategy is to intensify multiple and relay cropping 
through controlled irrigation. The National Commission on Agriculture has 
worked out that without unduly straining the economy and its resources it 
should be possible to bring the gross cropped area in the country to 200million 
hectares by 2000 A.D. and 210 million hectares by 2025 A.D. It is also possible 
to irrigate 42 per cent of the gross area by 2000 A.D. and 52 percent by 2025 A.D. 
All this will not provide a one per cent steady growth through the next fifty 
years in the area added to cropping. Therefore, if we have to maintain a 4.5 per 
cent growth in the 80s and may be something less later, there is every need for 
raising the number of crops per year and productivity per cropping, per acre. 

3. There have been many views expressed about the Green Revolution. 
It is said to be due to miracle seeds. This is only partly true. Risk in farming 
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hi s tt- Stant ' a ' * 3ecause nature s vagaries. A farmer is not enthused to change 
^i 0r| ad,tl °nal methods which are established over long period of experimenta- 
Pre D and know,ed 2 e as the best insurance against vagaries of climate. He is 
Su k Gd the risk only when the return from the new method is very 

a ntial. The Green Revolution in India went through in 1965-66 because 
0p arme r got excellent prices for his grains and the miracle seeds gave him an 
Corj 0rtu nity. Having established his capacity to handle the seeds, the farmer 
with the new methods because the input-output ratio was very 
by T ab,e ^° r tbe new technology. Any risk in the process was fully covered 
t h the P r °ductivity. All this held good till the end of 1973 when even before 
se e °‘ l P rice rise the fertiliser makers of the world started profiteering. Sub- 
^^uently, with the rise in oil price, fertiliser prices shot up unconscionably. 

* 3 result, the input-output ratio for the farmer became much less attractive. 
, e ne w recruit to the Green Revolution has, therefore, to face a situation far 
^ess beneficial to him than what the innovator had in the mid-60s. Science 
**° so ^ ve this problem of input-output ratio. One solution is improving 
e s °ed. The other solution is to improve the management of inputs so that 
ess input is necessary to maintain the same levels of production. The former 
method, in my humble view, will take quite sometime. We have yet many 
types of seeds which are important commercially where high-yielding varieties 
ave yet to be developed. Many of the high-yielding varieties already developed 
nave the capacity for very high growth provided the management is possible. 
Therefore, the solution obviously lies in improving the management of inputs 
so as to reduce the input cost, per unit of production. This is what has been 
ta en up during the last few years as an important aspect of our agricultural 
production programme. 


4. The most important input for agriculture is water. Traditional 
agriculture follows the rainfall. It is subject to all the hazards of the vagaries 
°f the monsoon in India. The lower the average rainfall in a year in an area, 
the greater the variations in precipitation from year to year and from month 
to month. Attheti me of freedom, most of the irrigation schemes were run ofthe 
river schemes in the deltas and in the Gangetic and Indus basins. Run ofthe 
river schemes at the most protect the main crop against vagaries ofthe monsoon. 
They cannot help very substantially in either multi-cropping or relay cropping. 
After freedom, we started on the major reservoir schemes to control the irriga¬ 
tion waters for maximising the cropping. The Irrigation Commission has 
found that much of the distribution systems in the country based on the old 
concepts did not have the type of controls and the type of regulation necessary 
for modern agriculture. Though release of waters in the distribution system 
from the reservoir can be controlled so as not to lose much Water wastefully 
during the rainy season, till the irrigation system could be properly regulated 
there is bound to be on the one side wastage of water down the distributories 
and, on the other hand, loss of precious water which could have been used in 
covering new areas under irrigation. The National Commission on Agriculture 
followed up this aspect and in their Interim Report on 4 Modernising Irrigation 
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Systems and Integrated Development of Command Areas’ dealt with all the 
details of the modernisation of the irrigation system and control of irrigation 
and drainage in order to make the maximum out of the water available. It has 
also been pointed out by the National Commission on Agriculture that in the 
existing canal systems by merely lining the canals in reaches where seepage 
is excessive and by proper control, the existing water can be spread over a 
further 6 million hectares. Thereby, with modest investment and modernisa¬ 
tion, we get substantial addition to the irrigation command, thereby reducing 
substantially the cost of water, per acre. This is now the main thrust of the 
Command Area Development Programme that we have undertaken in this 
country. 

5. It has been found that usage of irrigation waters for cropping has been 
most extravagant particularly in the deltas where water has been traditionally 
obtained cheap. This has led to over irrigation in the rice crop in the deltas 
and contrary to the prevailing idea that this helps production, it is actually 
damaging productivity. Because of the heavy flooding to the paddy crop, 
fertiliser application is generally Wasteful. The fertiliser is either Washed away 
in the flowing water or leached down below the depth of the paddy roots. 
It has been estimated that in the delta areas nearly 50 per cent of the applied 
fertiliser is lost to the crop. This is one reason for productivity not increasing 
along with the use of the high-yielding varieties and fertilisers. The other 
problem is that the land continues to be heavily moist and even waterlogged 
during the winter season and, thereby, valuable cash crops and also wheat 
cannot be grown on the land during the winter season. In this season water 
needs are low, pests are generally of low intensity and we have high-yielding 
varieties of crops fit for this season. The farmer, by his wasteful methods of 
water use, denies himself all these advantages. The land has to continue to 
grow second and third crop paddy because nothing else can be grown in the 
waterlogged situation. This builds up the pests of paddy. The land never 
gets a chance to fallow and allow for the pest broods being suppressed and killed 
out. As a result, stem borer, gall midge and various fungal diseases have 
become almost endemic in several large productive rice areas of this country. 
Recently, in the Krishna Delta, the Irrigation Engineers have laid out an 
interesting experiment in which, by suitable water control in a pilot project, 
it has been shown that with about 35 per cent of the water used in the traditional 
system, the farmer can get much better yields With the same inputs. If we 
want to improve our rice yields and also introduce multi-cropping and relay 
cropping in the paddy areas, efficient management of water in our paddy areas 
is the obvious answer. This should be one of the main lines of attack of the 
problem of productivity. 

6. The ground-water potential of this country is large. Ground-water 
is exploited mainly by open wells, shallow tubewells and deep tubewells. Even 
the biggest deep tubewell so far prevalent in the country can irrigate a command 
of 12,0 to 2,00 hectares. Wherever ground-water is exploited by any of these 
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means JtJs^possi ble to very efficiently control the water use in the comhiand. 
In a surface irrigation system a certain continuity of use of the irrigation water 
becomes inevitable in the best of systems. At the same time, the surface 
irrigation system even with the best reservoir support cannot give very good 
coverage to the kharif command during the rabi season and certainly not in 
the summer season. Agriculture, on the other hand, is most profitable during 
the rabi season and still more profitable in the summer season provided the 
necessary water support is available. Thus, a suitable mixture of surface and 
ground-water helps not only in maximising the cropping on a hectare of land 
but it also helps in a perfect control of the available water with a view to 
minimise waste. In many of our existing canal systems by suitable supple¬ 
mentation by ground-water it should be possible to extend the existing systems 
usefully to new commands by either flow or lift. It is sometimes argued that 
ground-water exploitation is costly. But, when we look at the actual cost of 
surface irrigation water at the field,we find that ground-water is not much more 
costly. Considering the capital cost of the relative systems small ground-water 
systems may actually be cheaper. What the combined surface ground-water 
systems give us is regulation of water and extension of coverage with existing 
investments, thereby reducing cost per acre. This is another line of develop¬ 
ment which should be taken up seriously during the next decade. 

7. Very little work has been done on the black soils of India. There are 
about 64 million hectares of black soils in this country. Out of this, 15 million 
hectares of land with deep and heavy soils are left fallow during the monsoon. 
This is because the land becomes slushy and it is difficult even to walk on it. 
On the other hand, the black soils are highly water-retentive. As a result, 
it has been worked out that in the Malaprabha Command in Karnataka with 
an annual rainfall of 18’* and an allowance of 12” of water per hectare, it is 
possible to grow two major crops per year by suitable water control and suitable 
shaping of the land. This is because of the high retentivity of water in the soil. 
For a longtime it was considered that it was not possible to do anything about 
the heavy soils which are lefc fallow during the kharif season. In the Tawa 
Command in Hoshangabad District of Madhya Pradesh, a pilot scheme of 
land shaping was tried out in the irrigation command. The canals were laid 
on ridges and suitable drainages were divided in the valleys. Between the ridges 
and the valleys the land was suitably levelled in strips. As a result, even before 
release of water from the Tawa reservoir, it was found that areas in villages 
which had to be left fallow during the rainy season because of slushiness and 
water-logging were now available for a good kharif crop followed by a second 
crop in the rabi season without much irrigation support. It has, thereby, been 
proved conclusively that in most of these fallow lands by suitable land shaping 
and provision of drainages it should be possible to maximise production. 
The rainfall in these areas is generally of the order of 45-50 *\ Therefore, 
these areas can sustain a double cropping programme. This shows conclusively 
that large production increases can be attained in the 64 million hectares of 
black soils in the country by suitable land shaping and misture control, 
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Operational reasearch schemes have been started in Indore at one end of this 
black soil country in middle-lndia. It is now necessary to spread out these 
research programmes in the other typical black soils so as to find out suitable 
economic programmes of production. This is another of the challenges to 

be faced. 

8. The sudden rise in price of fertilisers of all kinds and particularly 
phsophatic fertilisers has completely upset the cost-benefit ratio. Unless we 
can make the ratio more favourable to the farmer, there is a likelihood that 
new additions to the farmers who use fertilisers will be a slow process. In 

1965, when the campaign for fertiliser use was mounted, the campaign was based 
on maximising yield in high-yielding varieties and using balanced fertilisers. 
In order to support the balanced fertiliser programme, the new fertiliser facto¬ 
ries were planned on having a large amount of complex fertilisers of the NPK 
varieties in the production mix. Even with the present prices, the cost-benefit 
ratio can be improved to the farmer if we take two important steps: 

(i) Limit the fetrtiliser use to the point where further use is affected by 
the law of diminishing returns. It has now been established that this 
point for the high-yielding varieties is lower than the optimum dosage 
that was being prescribed in the past. 

(ii) Apply the correct dosage of nitrogen, phosphorous and potash for 
the crop yield postulated, based on the soil fertility status. 

The first principle has already been accepted in extension and this is bound to 
show better results. The second principle though accepted as reasonable did 
not proceed very much in the practical field. The reason was that adopting 
this principle requires a wide-spread soil analysis system which will continuously 
analyse and advise the farmer. The second reason was that of correct inter¬ 
pretation of the additional nutrients required for a postulated production on 
the various soil status require a Widespread adaptive research which was 
lacking. Over and above these two reasons, the fact of availability of NPK 
mixtures led to use of these mixtures for basal dressing even in areas where 
there was no potash deficiency. This naturally added to the cost of production. 
All these variations would not have mattered if the fertiliser prices had been 
low and the market prices for food-grains was high as it prevailed in 1965 and 

1966. Now the time has come to better manage fertiliser application to 
maximise return on investment. This is the further challenge which has now 
got to be faced. This obviously requires a well-spread soil analysis system. 
It also requires widespread adaptive research in order to advise the farmer on 
the correct application of nutrients to achieve a postulated production on a 
certain soil status. 

9. In the campaign based on the chemical fertilisers certain important 
physical phenomenon in plant growth were overlooked. It is well-known that 
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plants absorb nitrogen from the air. It is also known that phosphorous and 
potash are absorbed from the ground by the plant from mother earth. The 
National Commission on Agriculture tried to evaluate broadly the nature and 
extent of this absorption of nutrients from the eco system. The table at 
Annexure-I gives the amount of nitrogen, phsophate and potash absorbed from 
the eco-system by the plants. It will thus be seen that plants absorb in our 
conditions a very substantial amount of phosphate ar.d potash from the soil. 
The plants also absorb nearly half the nitrogen required for growth from the 
soil and air. In case of legumes it is well-known that symbiotic bacteria 
fixes nitrogen in the plant absorbing the nitrogen from the air. Scientists 
have now found that azoto bacters living in the soil surrounding a plant roots 
is also able to fix nitrogen which will be of use to the plant through its root 
system. Similarly, phospho bacters appear to help in fixing phosphorous. 
This is a field which requires intensive research and identification ofthe bacteria 
which help in such nutrient fixes in the various types of plants. Fundamental 
research and a good deal of adaptive research is indicated. Just as for each 
of the legume types there is a symbiotic bacterial system which gives the best 
result. Scientists may be able to find similarly bacterial systems for the cereals 
like rice, wheat and millets. Recently, there was a claim that such bacterial 
systems have been identified for maize and jowar. It should then be possible 
to prepare bacterial cultures for use for each type of plant. This will certainly 
reduce the demand for fertilisers and cheapen agriculture. 

10. It has been reported that a small fern called Azola adds substantial 
amount of nitrogen in paddy fields in North Vietnam. Pursuing this, the 
IRRI at Manila had discovered that a specific algae develops in the fern and 
it is this algae which adds nitrogen to the soil. In North Vietnam very high 
additions to the soil nitrogen has been claimed. Other algae have also been 
identified which are useful particularly in water-logged and moist lands. 
Intensive research in this field can lead to substantial cheap addition of nitrogen 
to paddy crops in the delta areas. This will certainly be helpful and reduce 
costs of production. 

11. The National Commission on Agriculture pointed out in 1972 in 
their Interim Report on ‘ Establishment of Agrometeoroligical Divisions in 
Agricultural Universities’ that the science of agrometeorology should be 
developed in this country in the agricultural universities. An analysis ofthe 
rainfall conditions and the periods during the rainy season whan the variability 
in precipitation would be least and sufficient moisture per plant growth will be 
available has bean attempted in this country for saveral rainfall stations. This 
has been of use in suggesting suitable crops and suitable varieties of crops 
for particular dry regions. There are various other climatic parameters which 
have effect on crop production. Even when this country has utilised all its 
irrigation resources it is estimated at presentthat nearly 50 per cent ofthe crop 
area will still have to depend upon rainfall only for agricultural production. 
Dry farming technology will,therefore, have to be a permanent feature of our 
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agriculture. Scientific knowledge which will enable us to advise the farmer 
correctly about crops to be selected and when to sow and what precautions 
to take, is still very insufficient. Recently, ICRISAT held an International 
Workshop on Farming Systems and in his paper on ‘ Application of Agro¬ 
meteorology to the Farming Systems in the Semi-Arid Tropics’ Derk Rijks 
has explained the problem as follows: 

“ All those familiar with the practice of applying agrometeorology 
to agriculture know that there are interactions among the effects 
of the different climatic parameters on crop production, the existence 
of which has more or less been pointed out, but seldom quantitatively 
described. For example, it is known that interrelationships and feed¬ 
backs exist among the effects on crop growth of water, temperature 
regime affectingthe rate of crop growth, rates of potential photosynthesis 
during this stage, N availability, soil temperature and farming practices, 
such as spacing. But no quantitative answer can as yet be given as to 
the effect on crop production of a variation in one or more of these 
input parameters. Development of such a multiple input model 
(even if it covered only establishment and early growth, which are so 
very important in tropical agriculture) may be some way off, even 
though at present agro meteorologists, when applying the results obtained 
from a simple model, e.g., a water balance model, to a new area or crop, 
do in fact use their experience and intuition to allow for variation in 
other agro-climatic parameters.* 

It will be necessary for our universities not only to build up their agro¬ 
meteorology divisions but also try and develop overtime the multiple input 
model suggested by Rijks. This is another challenge which is before our 
scientists. 

12. I am quite sure these and other important aspects of developing 
agriculture have been discussed in the Seminar. I thought I would bring to 
the focus some of the most important aspects which need detailed attention 
from the scientists and the agricultural adminlstrators. 

Vote of Thanks r- Miss T . P AD MASINI ASURI 

Hon'ble President of this evening Shri 8. Sivaraman, Hon'ble Chief 
Guest Shri T. A. Pai, distinguished invitees , Dr. Arakeri, Dr. Dwarakinath, 
Fellow Technologists and Friends: 

On behalf of the Agricultural Technologists, I have the honour to 
propose a vote of thanks at the concluding session of this Convention 
of the Institution of Agricultural Technologists. 

We are indeed grateful to the President Shri Sivaraman who has not 
only conducted the deliberations of the final session but has also given us 
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guidelines as to the direction of the agricultural development and agricultural 
research to be pursued. 

We fee! greately honoured by the presence of the Hon’ble Minister for 
Industries and the Civil Supplies who has also given us thoughtful deeper 
considerations to be made and the guidelines to be followed to meet the 
Challenges of Agriculture in 1980s. The addresses presented by the two 
eminent persons will definitely give a lot of thinking for the various 
agricultural scientists and technologists to programme their agricultural 
development. We are indeed grateful to both of you Sirs, for giving your 
time and giving us the guidelines. 

The Institution of Agricultural Technologists owes its special gratitude 
to Dr. Arakeri, the Founder-President who in addition to giving the keynote 
address has been the guiding spirit of this Convention. 

We are extremely grateful to the various leaders who have presented 
the lead papers. We are also grateful to the Chairmen, the Resource Persons 
and Rapporteurs of various group discussions who made the deliberations 
meangingful. 

I would like to express our thanks to Shri G. V. K. Rao, the Chief 
Secretary who presided over the Plenary Session this morning and who is 
also with us now. 

We would like to thank the Government of Karnataka who have 
supported this Convention through their generous grant. We 
personally thank the various departments, and organisation for taking 
keen interest in the organisation of this convention as well as the 
exhibition. 

On behalf of the organisers of the Convention, I would like to heart illy 
thank the various firms who played host during this convention: 

M/s. Pest Control India (P.) Ltd. 

M/s. Panchajanya Enterprises, Bangalore 

M/s. All Karnataka Fertilizers Dealers* Association, Bangalore 

M/s. Syndicate Bank 

M/s. Zuari Agro Chemicals Ltd., Goa 

M/s. Mysore Insecticides Co., (P.) Ltd., Madras. 

We would like to express our deep appreciation to Dr. R. Narayana, 
the Director of Basic Sciences, U.A.S., and his staff, Mr. B. Venkataswamy 
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the Estate Officer and his staff, the Director of Students Welfare 
Mr. K. Subbaiah all of whom have helped in various ways and contributed 
to the sucess of this Convention. 

We thank the University staff who were in charge o the dining 
arrangements. 

The organizers of the Convention would like to specially express their 
gratitude to the Vice-Chancellor and other staff of University of 
/agricultural Sciences, Bangalore who have been responsible for making the 
Convention a success. 

We also express our gratitude to the delegates who have come from 
0 utside for this Convention and the Governments who have deputed them, 
-fhere are many people who have contributed to the success of this Conven¬ 
tion. To each one of them we express our gratitude. 
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Officer-in-charge, Central Semen Bank, Hebbal, 
Bangalore. 

Chandrashekarappa, T. S. 

Indian Overseas Bank, Bangalore. 

Chandrashekar, Y. 

Chief Technical Officer, State Bank of India, 
Bangalore. 

Chandrashekara Buggi 

Assoc. Professor of Sociology, UAS, Hebbal. 

Chandrashekar, H. 

Geologist, Department of Mines and Geology, 
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Cynt, A. 

Devegowda, B. S. 
Deshpande, D. S. 

Dattu Rao, D. 

Dubhashi, P. R. 
Devaraj, K. V. 

Dinesh Rao, H. 
Deshmukh, K. P. 

D'Souza, G. 1. 

Dwarakinath, R. 
Devaraj Urs, K. C. 

Dasappa Gowda, D. 
Deshapande, P. B. 
Devappa, M. 

Desai, S. B. 

Damodaran, K. 
Deshpande, V. Y. 

Elias, N. A. 


F.C.I., Millers Road, Bangalore-1. 
Prof, of Entomology, UAS, Bangalore. 
Jt. Director of Horticulture, Bangalore. 


Shaw Wallace Co., Bangalore. 

Sahakari Sakkare Kharkhane. 

Parlver Sahakara Sakkare Kharkhane. 

Retd. Director of Research, CCRI, Balehonnur 

General Manager, Mysore Tobacco Co., 
Bangalore. 

Asst. Agril. Officer (Farm Infn.) Bangalore. 
Sugarcane Agronomist & Technologist, 
Deccan Sugar Technologists Association, 
Poona-41 1005. 

Asst. Director of Agriculture (Tech.) 

Office of the Dy. Director of Agriculture, 
K.S.D.A., Bangalore. 

Divisional Commissioner, Belgaum. 

Fisheries Officer, Fisheries Research Station 
U.A.S., Bangalore. 

Vijaya Bank, Bangalore. 

Registrar, Deccan Sugar Technologists Asso¬ 
ciation, ULKAR, 6/8, Poona. 

Director Research, Central Coffee Research 
Institute, Balehonnur. 

Director of Agriculture, Karnataka, Bangalore 
Chief Scientific Officer, R.R.S, V. C. Farm 
Mandya. 

Asst. Director of Sericulture, Bangalore. 

Prof, of Chemistry & Soils, U.A.S., Bangalore 
Sales Representative, M.C. F. Ltd., Bangalore* 
Personal Asst, to the Direetor of Agriculture, 
Karnataka, Bangalore. 

Indian Plywood Research Institute, Bangalore. 
Deputy Director of Agriculture, Bidar. 

Officer-in-charge, Tobacco Research Station, 
Hunsur-571105. 
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Name 


Address 


Gopalakrishna, K. 

Gopalaiah, R. 

Gondi, M. G. 

Govindappa, T. 
Galgali, G. R. 
Gajendragad, R. S. 
Gururajarao, B. 

Godse, N. G. 
Ganapathy, K. R. 
Guruswamy, M. 
Gopaheddar 
Gurumurthi, K. 
Ghouse Mohiyuddin 
Gai, B. K. 

Goni, S. K. 

Goswami, A. K. 

Gupte, C. V. 

Govindu, H. C. 
Govinda Reddy, S. A. 
Gayakwad, R. L. 
Ghogare, N. G. 

Gupte, S. K. £ 

Hanumanthappa, H. S. 
Hanumappa, P. 
Hiregowder, V. S. 
Hanumaiah, L. 
Hiremath, N. B. 
Hittalamani, V. C. 
Huddar, A. G. 
Hanumantharayappa 
Hebbangi, B. S. 

Harish C. Sharma 
Hallikeri, S. B. 


Asst. Director of Agriculture (Quality Control) 
Office of the Deputy Director of Agriculture 
(SC), Bangalore. 

Asst. Agril. Officer (Farm Management). 
Deputy Director of Agriculture (Statistics) 
Bangalore. 

Asst. Agril. Officer (Seeds) Bangalore. 

Dy. Director of Agriculture (Seeds) Bangalore. 
Dy. Director of Agriculture (LUS) Bangalore. 
Asst. Agril. Officer (Farm Management). 

Soil Survey Officer, Govt, of India, Bangalore. 
Asst. Editor, U.A.S., Bangalore. 

Dy. Director of Horticulture, Belgaum Divn. 

Research Officer, FRL, Bangalore-560003. 

Jt. Director of Agriculture (Pulses), Bangalore. 
Jt. Director of Agriculture, Raichur. 

Prof, of Animal Sciences, U.A.S., Bangalore. 


Sr. Prof, of Plant Pathology, U.A.S., Bangalore. 


Sahakari Sakkare Karkhane. 


Training Co-ordinator, U.A.S., Bangalore. 
Extension Leader, U.A.S., Hebbal, Bangalore. 
Farmers Forum, Bangalore. 

American Peace Corps (State Director) 

Prof, of Kannada, U.A.S., Bangalore. 

Asst. Prof, of Food Science, Bangalore. 

Asst. Agril. Officer (Farm Management). 
Project Officer, I.C.D.P., Dharwar. 

Joint Director of Agriculture, Dharwar. 
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Name 

Ichangi, G. H. 

Jyothi Prakash 

Jade Srinivasamurthy 
Jalihal, K. A. 

Jayaraj, M. 
Jayashankar, S. R. 
Joshi, V. S. 

Joseph John 
Jayanna, K. P. 
Janardhan, M. S. 

J ai n» J • C. 

Jogaiah, S. 

Jagdish, H. N. 

Jyothi, M. 
jayanna, M. T. 
jagadish, G. V. 
jayatsen, C. K. 

Krishnamurthy, K. 
Kulkarni, R. V. 

Kulkarni, G. N. 

Kotrannavar, S. P. 
Katti, V. C. 
Krishnappa, K. T. 
Kotekar, R. P. 
Krishnaprasad, M. C. 
Kanitkar, R. S. 

Krishnaswamy, H. S. 
Kavallappa, B. N. 
Keshavamurthy, B. S. 
Kuppuswamy, B. M. 
Krishnamurthy, B. L. 


Address 

Artist, Dept, of Fisheries, Bangalore-1. 

Area Agronomist, Indian Farmers Fertiliser 
Co-operative Ltd., Dharwar. 

Assoc. Prof, of Agril. Extn. U.A.S., Bangalore- 
Director of Extension, U.A.S., Bangalore. 
Director of Fisheries, Karnataka, Bangalore. 
NDRI, Bangalore. 

Reg. Dy. Director, A.H. & V.S. Bangalore. 
Vice-President, Friends of the Trees, Bombay. 
Asst. Agril. Officer (Agronomy) Bangalore. 
Asst. Agril. Officer (SC) Bangalore. 

Forest Research Laboratory, Bangalore-3 
Chief Conservator of Forests, Bangalore. 
Indian Plywood Research Institute, Tumkur. 
Deputy Director of Agriculture, Coorg. 

Farm Radio Officer, A.I.R., Bangalore. 

Asst. Agril. Officer (Agronomy), Bangalore. 
Agril. Officer (State Soil Survey), Bangalore. 

Prof, of Agronomy, UAS, Bangalore. 

Dy. Director of Agriculture, (State Soil Survey) 
Bangalore. 

Dy. Director of Agriculture, (Crop Botany) 
Bangalore. 

Dy. Director of Agriculture, Chitradurga. 

Joint Director of Agriculture, Belgaum. 
Director of Horticulture, Karnataka, Bangalore. 
Voltas Ltd., Bangalore. 

Asst. Director of Fisheries, Bangalore. 
Technologist, Deccan Sugar Technologists 
Association, Poona. 

Asst. Prof, of Mathematics, UAS, Bangalore. 
Dept, of Chemistry and Soils, UAS, Hebbal. 
U.A.S. Hebbal, Bangalore. 

Parasitologist, IAH and V.B. Hebbal. 
Exhibition Officer, 1C MS, AD and VS. 
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Name 

Kalyanshetty, H. P. 
Kempegowda, B. 
Krishna Aiwa, B. 
Khuddus, C. A. 
Kamalapur, P. N. 
Kaulkarni, V. S. 
Krishnaprasad. 
Krishnappa, K. 
Krishnamurthy, C. G. 
Kumarswamy, M. S. 
Kalaiah, G. 

Kempaiah, Y. C. 
Khan, M. M. 

Kumar, V. L. 

Khuddu. 

Koujalgi, M. H. 

Krishna Rao, P. R. 

Kadu, P. V. 

Kadaskar, K. N. 
Kharde, B. V. 

Kadu, R. K. 

Kurtkoti, F. B. 
Kariappa, H. 

Lakshminarayana, R. 
Lingarajam, C. 
Linganna, S. 

Lahiry, N. L. 

Lingarajan, G. M. 
Lakshmanaiah, V. H. 
Lingaraj Urs, C. 

Lai, S. M. 


Address 

Dy. Director of Agriculture, Kolar. 

Agril. Engineer. UAS, Bangalore. 

Dy. Director of Agriculture, Mysore. 

Asst. Prof, of Medicine, UAS, Bangalore. 

Prof, of Medicine, UAS, Bangalore. 

Regional Dy. Director, AH and VS, Belgaum. 
Asst. Agril. Officer (STL) Bangalore. 

Asst. Agril. Officer (SS) Bangalore. 

Dy. Director of Fisheries, Bangalore-1. 

Asst. Agril. Officer (Bangalore Divn.) 

Asst. Agril. Officer (Tobacco) Bangalore. 

Asst. Agril. Officer (Tobacco) Bangalore. 

Asst. Horticultural Specialist, UAS. 

Asst. Agril. Officer (SC) Bangalore. 

Managing Director, Brindavan Printers and 
Publishers (P.) Ltd., Bangalore-4. 

Rtd. Director-General of Meteorology 
Bangalore. 

Parwana Sahakara Sakkare Karkhane. 
Parwana Sahakara Sakkare Karkhane. 

Parwana Sahakara Sakkare Karkhane. 

Dy. Director of Agriculture, Belgaum. 

Deputy Director of Agriculture, Bangalore 

Asst. Director of A. H. and Vety. Biologicals. 

Devt. Officer, Dept, of V and AH Sciences. 

Visiting Prof, of Fish Processing Technology, 
College of Fisheries, Mangalore. 

Dy. Director of Agriculture, Shimoga. 

A.A.O. (STL) Bangalore. 

D.D.A. (P.P.) Bangalore. 

Virologist, Indian Vet, Research Institute, 
Hebbal, Bangalore. 
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Name 

Leelaram, N. T. 
Maheswaraiah, B. M. 
Munlswamy, T. 

Markande, S. J. 

Muddappa Gowda, P. 
Mutthappa Rai, B. G. 
Melanta, K. R. 
Mahadevaiah, M. 
Muralidhara Rao, K. 
Muddanna, V. 

Madegowda, C. 
Mahadevappa, R. 
Mohamood Husain. 

Muthanna, C. T. 

Murthy, D. V. 

Moogi V. M. 

Mailaiah, A. B. 
Munegowda, S. 

Murigappa Shresty, D. S. 
Mohammed Ziaulla, G. 
Muruthyunjaya, G. M. 
Molli, V. V. 

Munilal Dube, B. 

Murthy, B. L. K. 

Menon, A. G. G. 
Muddaiah, P. G. 
Mohandev Alva. 
Mahadevan, S. 
Madhusudan, R. 
Manmohan Attawar 
Munniswamaiah, 

Maid, D. N. 

Moske, B. N. 


Address 

Asst. Prof, of Chemistry, UAS, Hebbal. 

Retd. Dy. Director of Agriculture (Entomology) 
Asst. Director of Sericulture, Bangalore. 
D.D.A. (Agronomy) Bangalore. 
Horticulturist, UAS, Bangalore. 

Asst. Prof, of Horticulture, U.A.S. Bangalore. 
Asst. Prof, of Horticulture, UAS, Bangalore. 
Scientist, CFTRI, Mysore. 

A.A.O. (Planning Section) Bangalore, 

Project Co-ordinator, Jt. Director of Fisheries* 
Malpe Fishing Harbour Project, Bangalore-1. 

Agricultural Officer, (SSA). 

Fodder Development Officer, ICDS, Bangalore* 
Principal and Head of Biological 'Research, 
S. F. R.C. Coimbatore. 

Asst. Dir. of Agri. (Farm Infn.) Bangalore. 
Regional Manager, Cotton Corporation of 
India, Bangalore. 

Asst. Director, IFSC, Bangalore, 

A.O. (STL) Bangalore. 

A.O. (Farm Information) Bangalore, 

D.D.A. (Farm Information) Bangalore* 

A. A.O. (Bangalore Divn.) Bangalore. 

A.A.O. (Farm Information) Bangalore. 
Incharge Reg. D. D. of AH and Vet. GuJbarga. 

Exhibition Officer, ICDS, AH and Vety, 

Fertiliser Corporation of India. 


Indo American Hybrid Seeds, Bangalore. 
A.A.O. (Farm Information) Bangalore. 
Parwana Sahakara Sakkare Karkhane. 


157 






Name 

Mavalli, V. B. 

Nayak, M. V. 

Nagaraja Rao, R. 
Narasimha Murthy, C. 
Narayana, B. 

Nanjaiah, R. D. 

Narayanaswamy, M. 

Nanjundaiah, H. R. 
Nagabhushana, S. R. 

Narasimhan, T. R. 

Nanjappa, R. P. 


Narayana Reddy, S. 
Nanjundappa, M. 
Narasimhamurthy, H. 
Nanjundappa, B. J. 
Narasimhaiah, C. 
Neelakanta Murthy. 
Narasimhaiah, R. 
Nagendrappa, G. 

Nair, M. R. K. 
Narayana, R. 

Nemathulla Khan 
Narasimha Murthy, K. 
Nanjappa, P. P. 

Narasimiah, N. 

Prabhu, M. D. 


Address 

Jt. Registrar and State Marketing Manager, 
IFFCO, Bangalore. 

Asst. Disease Investigation Officer, (Poultry) 
Bangalore. 

Agricultural Officer (Fertiliser) Bangalore. 

A.A.O. Dept, of Agriculture, Bangalore. 

Director of A.H. and Vety. Services, 
Bangalore. 

Managing Director, Bangalore Animal Food 
Corporation Ltd., Bangalore. 

Agronomist, F.C.I., Bangalore. 

Soil Scientist, Directorate of All India Soil and 
Land Use Survey (ICAR) Bangalore-24. 

Asst. Director, Institute of AH and Vet. 
Biologicals, Bangalore. 

Executive Engineer, Water Research 
Devt. Organisation, Ananda Rao Circtle, 
Bangalore-9. 

Asst. Agril. Officer (STL) Bangalore. 

A.A.O. (Sugarcane) Bangalore. 

D.D.A. (Headequarters) Bangalore. 
Administrative Officer, UAS, Bangalore. 
D.D.A. Hassan. 


Associate Professor of Chemistry, U.A.S., 
Bangalore. 

Director of Instruction, Basic Sciences, 

G. K.V. K. Campus, Bangalore. 

Asst. Geologist, DMG, Bangalore. 

Deputy Director of Horticulture, 
Bangalore. 

Joint Director of Agrculture (Training), 
Bangalore. 

Canara Bank, Bangalore. 
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Name 


Address 


Pemmaiah, K. C. 

Prasanna Kumar, C. S. 
Poonachha, B. A. 

Pendse, M. D. 

AAO (Bangalore Dist.) Bangalore. 

A.D.A. (Planning) Bangalore. 

Asst. Prof, of Dairy Sciences, Veterinary 
College, Bombay. 

patwardhan, G. K. 

Chief Sugarcane Devt. Officer, Regional Home 
Economist, Govt, of India, Bangalore. 

Hiss. Padmasimi Asuri, T. 
paravathikar, R. S. 

puttaswamy Gowda, B. S. 

Regional Home Economist G.0.1., Bangalore. 
D.D.A., (SC) Bangalore. 

Chief Agronomist, Mangalore Chemicals and 
Fertilisers, Bangalore. 

Patel, 1. S. 

Director, Bio-fertiliser Research Centre, 

patil, R. B. 

Vittal Rai, P. 

Putturam, A. S. 

Padshetty, N. S. 
Pattanshetty, H. V. 
Puttanaik, H. N. 

Prakash, G. 

Puttaswamy, B. 

Puranik, V. D 

Patil, R. V. 

Paul, N. P. 

Pjlla Byrappa 
Parameshwaraiah. 

Piran, S. M. 

Pullaiah 

Perur, N. G. 

Patil, N. P. 

Bangalore. 

Prof, of Agriculture (Mircrobiology) Bangalore. 
Assoc, Prof, of Microbiolgy, Bangalore. 

D.D.A. (Entomology) Bangalore. 

Dept, of Agril. Microbilology, Bangalore, UAS. 
Assoc. Prof, of Horticulture, (Plantation Crop.) 
M.D., Karnataka Co-op. Seeds Fedn., Bangalore 
A.A.O. (Development) Bangalore. 

A.A.O. (SSS)., Bangalore. 

D.D., A.H. & V.S., (D.P.) Bijapur. 

Assoc. Prof. Vet. College, UAS Bangalore. 

CIBA of India. 

D.A.O., Bellary. 

Marketing Manager, M.C.F., Bangalore. 
Physical Instructor, U.A.S., Bangalore. 

D.I., UAS, Bangalore. 

Director of Research, UAS, Bangalore. 

Rajan, B. H. 

Spcial Officer, (Hydrology) Water Resource 
Devt. Organisation, Ananda Rao Circle, 
Bangalore-9. 

Ratnaparakhik, T. G. 
Rao, B. V. S. 

Water Resource Devt. Organisation, Anand 
Rao Circle, Bangalore-9. 
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Name 


Address 


Rao, G. L. 

Reddy, N. S. 
Ramachandraiah, H. B. 

Retd., Director of Fisheries, Bangalore. 

Devt. Advisor, I.L.T.D., Co., Ltd. 

Asst. Area Manager, Madras Fertiliser Ltd., 
Bangalore:—4. 

Rajendran, V. 

Razvi, S. M. H. 

Dy. Plant Pathology, Officer, Bangalore. 

Depty Director, Ministry of Agri. and Irriga¬ 
tion, Government of India. 

Ramamurthi, A. 

Officer i/c Medical Stores (Vety.) Institute of 
Animal Health and Biologicals, Hebbal, 
Bangalore-24. 

Ramappa, B. S. 

Chief Scientific Officer, (Animal Genetics) 
and Head of Poultry Science Deptt. UAS, 
Hebbal, Bangalore-24. 

Rajah, Y. B. 

Joint Director (Poultry and Dairy), Dept, of 
AH and Vet. Services, Bangalore-1. 

Radhakrishna, B. 
Ranganathan, C. R. 
Ramaih, V. 

Raghusetty, K. 

Rama, V. S. 

Rao, K. T. 

Ramdev Scindia, K. 

Asst. Director, Dept, of AH, Bangalore-1. 
Inspector General of Forestry (Ret.) B’lore. 
D.D.A., (Farm Mangagement) Bangalore. 
D.D.A., Tumkur. 

A.A.O. (Tobacco) Bangalore. 

Prof, of Anatomy, Vet. College, Bangalore-24. 

Superintendent, Sheep Breeding Farm, Challa- 
Kere. 

Raman, D. N. 

Rangegowda, M. 

Ramesh, D. S. 
Ramamurthy, A. M. 
Ramaih, R. 

Reddy, R. V. 

Raghuram, S. 

Rana, R. S. 

Rajashekar Reddy. 
Raghavan. 

Ramakrishna, H. V. 

Radha Naik. 

Ratnakar Bhatkal 

Revanna, C. M, 

A.A.O. (SC) Bangalore. 

A.A.O. (Bangalore Dev.) Bangalore. 

A.A.O. (Bangalore Dev.) Bangalore. • 

A.A.O. (Training) Bangalore. 

Agril. Eng., UAS, Bangalore. 

Dept, of Chemistry and Soils, UAS Bangalore. 
Asst. Eng. W. R. D.O., Bangalore-9. 

Director of Horticulture, Himachala Pradesh. 
A.E.O. (Bangalore South) Bangalore. 

A.D.H. 

M.D., K.S.C. M.F., Bangalore. 

Director of Seed Certification, Bangalore. 
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Name 

Rebellow, N. S. P. 
Rajan, S. V. 
Ramaiah, K. 

Rajan, S. 

Ramakrishna, N. V. 
Ram Mohan, B. M. 
Rudrasetty, T. M. 
Ramkrishnan, K. 
Raja, T. 

Revappa, B. A. 
P^ajarao, H. R. 


Address 

Assoc. Prof, cf Economics, UAS, Bangalore. 


State Bank of India. 

K. A. I.C., Bangalore. 

Fisheries College, Mangalore. 

Dean, UAS, Bangalore. 

Dist. Horticultural Officer, Bangalore. 
Dept, of Agriculture, Bangalore. 


Seshadri, C. S. 

Shankar Rao, A. V. 
Satyan, P. K. 

Shetty, H. P. C. 

Smt. Suseela Devi, T. 
Shivashankar, T. K. 

Shanmukha, S. N. 

Shetty, B. S. 

Sunder Roy 
Sulladmath, U. V. 
Shivashankar, G. 
Siddaiah, M. S. 

Samiulla, R. 

Seetharam, H. V. 
Subaschandra Bose, G.R. 
Sathe, K. R. 

Singh, D. 

Sankaram, A. 

Sastry, C. R. 
Sathyanarayana, G. S. 


Managing Director, K.S. F.C., Bangalore. 
Water Resources Dev. Organisation, Bangalore. 

Head of Fisheries Engineering, College of 
Fisheries, Mangalore. 

Director of Instruction (Fisheries), UAS, 
College of Fisheries, Mangalore. 

Curator, Govt. Aquarium, Bangalore. 
Research Asst., Directorate of Fisheries, 
Bangalore. 

Senior Asst. Director of Fisheries, Directorate 
of Fisheries, Bangalore-I. 

Agromore Pvt. Ltd., Mysore Road, Bangalore. 

Prof, of Horticulture, UAS, Bangalore. 
Prof, of Agril. Botany, UAS, Bangalore. 
A.A.O. (PP) Bangalore. 

Asst. Prof, of Horticulture, UAS, Bangalore. 
A.A.O. (Tobacco Section) Bangalore. 

A.A.O. (DEV), Bangalore. 

A.O., Bhagavathi Sahakari Sakkare Karkhane, 
Shaumogal (Perite) Dist. Kolhapur, Maha- 
rashtra. 

Director of Research, Haryana Agri . m 
versity, Hissat, Haryana. 

F.A.I., Reg onal Executive, Madras. 

Senior Research Officer, C.S. R.T.I., Mysore. 
J. D. A.> Gulbarga Division, Gulbarga. 
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Name 

Sitarama Iyengar, M. N. 
Shivashankar, G. 

Salanki, M. S. 

Satish Hattangadi 
Shankar, K. 

Sumitra, K. A. 

Sinha, M. N. 

Srikantaiah, G. M. 
Sampath, S. R. 

Sharma, Y. M. L. 
Subramanian, K. N. 

Sehgal, H. S. 

Sen Sarma, P. K. 
Sivarama Krishnan, V. R. 

Srimathi, R. A. 

Shamasundara Shetty/ K. 
Sitaram, K. 

Shankara Rao, K. S. 
Singraiyengar, M. A. 

Seshadri, S. J, 

Subba Sastry, G. N. 
^vasiddalingaiah, T. G. 
S/ed Abdul Rahman, T. 
Subramania-n, C, K. 
Surendra Rao 
Shivarudraiah, C. 
Sekharaiah, G. S. 

Shankar Lingu 


Address 

Senior Research Officer, C.S.R.T. I., Mysore. 

D.D. of Ground Water Survey Cell, D. M. G., 
Bangalore-1. 

D.D.A., Gulbarga. 

Pest Control (India) Ltd., Bangalore. 

Panchajanya Enterprises, 159, 1st Cross, 
Vasanthanagar, Bangalore-560052. 

A.R.O. (Farm) National Dairy Research Insti- 
tute, Bangalore-560030. 


Research Officer (Extn.) National Dairy 
Research Institute, Bangalore-560030 
Project Officer, I.C.D.P., Bangalore. 

National Dairy Research Institute 
Bangalore-560030. 






Research Officer (Bctany) Forest Res,arch 

Centre, Coimbatore-641002. rc " 

Research Officer, Forest Research CW 

Govt, of India, Coimbatore-641002 e ’ 

Head, Forest Research Laboratory,' B-560003 

Research Officer , Forest Research Laborato.- 

Bangalore-560003. to, y> 

Research Officer, Forest Research Labors 

Bangalore-560003. atory, 

Vijaya Bank, Bangalore. 

Mangalore Fertilisers, Bangalore. 


Panchajanya Enterprise., 159, 1st Cress 
Vasanthanagar, Bangalore-560052. 

Ar.soc. Prof, of Pathology, Vety. College, 
UAS, Bangalore. 

Asst. Prof, of Pathology, Vety. College, B’lore. 
Development Officer (Sheep), Bangalore. 
Senior Asst. Director, Bangalore. 

D.D.A. fDEV) Bangalore. 

A.A.O. (STL) Bangalore. 

A.A.O., (Planning) Bangalore. 

A.A.O. (Sugarcane) Bangalore. 

A.A.O. (Farm Management) Bangalore. 
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Name 

Shirwal, A. S. 

Sampath, T. V. 

Subbaiah, K. 

Shivaiah, A. 

Sangolli, M. H. 
Sardeshpande, K. H. 
Siddappa, T. N. 
Siddappa, G. N. 
Srinivasa Murthy, B. K. 
Shivappa, G. 
Subramanian, K. 
Sheshadri, V. S. 
Satalkar, V. G. 

Seshadri Iyer, A. 


Address 

Asst. Soil & Water Management Specialist, 
Directorate of Extn., UAS, Bangalore. 

D D.A., Dharwar. 

Director of Student Welfare, UAS, Bangalore. 
A.A.O. (Sugarcane), Bangalore. 

Accts. Assistant, K.S.D.A., Bangalore. 
J.D.A. (Accts) Bangalore. 

U. A.S., Bangalore. 

UAS., Bangalore. 

Fertiliser Dealers’ Association, Bangalore. 

Reg. Manager, KAIC., (Pesticides) Bangalore. 
Asst. Prof, of Pathology, UAS, Bangalore. 
Sahakara Sakkare Kharkhane. 

Information Specialist, UAS, Bangalore. 


Tambad, S. B. 
Thimmaraju, K. R. 
Tirumalachar, D. K. 
Talur, C. V. 

Thomas, C. K. 

Tyagi. R. p. s. 

Thimmaiah, M. 
Thegarajan, K. S. 

Torke, A. V. 
Thimmegowda, B. G. 
Thippa Reddy, P. H. 

Tonape, G. K. 

Thimmaiah, K. 
Thontadarya, T. S. 
Tambe, T. B. 

Tambe, S. T. B. 
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National Commission on Agriculture and its Contribution 


H. R. Arakeri* 


Agriculture pla/s a dominant role in the national economy of the country 
contributing to nearly half the national income and providing employment 
to a out 70 per cent of the working population. In addition, it accounts for 
a sizea e s are in the country s foreign exchange earnings. Rapid improvement 
in a S r,c ^ J ^ though the application of latest technology is the only way 

m 'u t G C . 3 en ^ e and clothing of the increasing population 

cou e met. t requii es an integrated approach to problems facing agriculture 
' n ° r ° adest sense, including animal husbandry, poultry and forestry besides 
oo , i re and fruit crops. In this background, the Government of India in 

G ' r m° S ° Ut '° n 68- Genl. Coord, dated August 29, 1970 appointed 

t e ational Commission on Agriculture to enquire into the progress, 
pro ems and potential of Indian agriculture and to recommend to Government 

IC * w ^ u,d hav f a ^ ar reaching and historic impact on the future 
of agriculture in this country. 


ei ms o reference included (i) a comprehensive examination of the 
curren progress in Indian agriculture and to make recommendation for its 
improvement and modernisation so as to promote the welfare and prosperity 
o t e peop e and (//) in particular, to investigate and report on (a) crop 
pro uction and land and water development, (6) animal products, fisheries 
an orestry, (c) research, education and training, (d) organisation and suppor¬ 
ting measutes (e) employment and manpower and (f) other aspects like dry 
arming, command irrigated areas, land reforms, agriculture prices, crop 
insurance and agriculture statistics. 


The Commission consists of a Chairman, a Member Secretary, five full 
time members and ten part-time members besides sub-committees, teams 
and consultants for specific items of work appointed from time to time. 

In the past nearly five years, the Commission after careful study and 
deliberation have submitted 23 Interim Reports as listed at the end of this 
article. 

The Final Report is expected to be ready by the close of the year. The 
salient features of recommendations embodied in these reports are indicated 


' Vice-Chancellor, University of Agricultural Sciences, Bangalore and Member, 
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in this article. The subjects for consideration were taken up on the basis of 
tropical importance. 

In the report of agricultural research extension and training,the Commission 
have discussed the role of various agencies involved in agricultural work and 
defined the responsibilities of the different organisations. According to these 
recommendations, the institutions including agricultural universities which 
are primarily meant for basic research, will also be responsible for applied 
research and the concerned State Departments like Agriculture, Horticulture, 
Animal Husbandry and Fisheries, take up responsibility for adaptive research. 
The Agricultural Universities were advised to reorganise their set up in such 
a manner that an integrated approach pertaining to teaching, research and 
extension permeated in each discipline. It was also felt that every scientist 
in the University having a good research base should have direct contact 
with the field so as to get a first hand knowledge of farmer’s problems. The 
State Departments should be fully responsible for the entire field of extension 
functions except for the limited involvement of scientists. As for training, 
the Commission felt that the Universities should be responsible for training 
of top and middle level workers of Government and other agencies and the 
responsibilities of training farmers and field workers should be that of State 
Departments. The Commission also recommended the constitution of an 
Apex Body with an overall responsibility for the co-ordination of activities 
of all agencies working towards agricultural development. 

The most important component of modern agriculture is quality seed 
particularly in the context of high yielding hybrids and varieties currently 
popular in India. The Commission went into this question and have suggested 
that the responsibility for production of breeder’s seed should rest with the 
selected breeders and institutions, the foundation seed with the National Seed 
Corporation, Agricultural Universities if facilities are available, State Farms 
and other institutions and the certified seed with Seed Corporations, Seed 
Co-operatives, Seed Growers’ Organisations, Agro-Industries Corporation 
and private agencies. As for maintenance of standards and purity at the 
different stages are concerned, it was suggested that the I.C.A. R. and the 
State Governments should keep constant vigil through appropriate agencies. 

Another important component of intensive crop production drive is 
fertilizer use. At the instance of the Planning Commission, the N. C. A. 
considered this question and recommended an aggressive fertilizer production 
programme by effecting improvement in regard to marketing and credit 
facilities, distribution and storage, transport for retailers, margin of profit, 
quality control and efficient use of fertilizers based on soil tests. They also 
emphasised the need for stepping up the fertilizer production capacity of the 
country so as to lessen the dependance upon imports. 

The marginal level farmers suffer for want of timely adequate credit 
for purchase of essential inputs like seed, fert ilizers plant protection chemicals 
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and the like required in modern agriculture. The Commission after careful 
examination of the problem have suggested the need for provision of credit 
along with organisation of facilities for its conversion into inputs and services 
required by the farmers to use the credit effectively, such facility being available 
to marginal farmers and agricultural labourers who want to upgrade their 
technology and productivity. In order to achievethis, the formation of Farmer’s 
Service Societies and District Union of such societies and Lead Banks has been 
recommended. The need for setting up an Agricultural Development Bank 
of India on the lines of the Industrial Development Bank has been emphasised. 

The large gap between the requirement of milk and milk products and 
their availability in India is well known. The possibility of increasing milk 
production through the agency of marginal farmers and agricultural labourers, 
needs special attention. In their reports in this behalf, the N. C. A. suggested 
expansion of the activities of the large dairy ventures with operation flood 
project thro ugh enlisti ng su pport of marginak farmers and agricultural labourers 
They have suggested an outlay of Rs. 225 crores spread over a priod of 8-9 
years as subsidy to help about 4 million families of small and marginal 
farmers. 

Indian agriculture is largely dependant on weather and what we know 
about it is so little. Except for a few observatories on some agricultural farms, 
no systematic work on agricultural meteorology is being done. In order to 
remedy this situation, the Commission recommended establishment of fullfledged 
Agricultural Meteorology Departments in the Agricultural Universities so as 
to be able to introduce the teaching of the subject as a part of the agriculture 
curricula at undergraduate and postgraduate levels and also conduct research. 

Potatoes constitute an important aspect of Indian diet. It is a wholesome 
food rich in carbohydrate and contains quality components like proteins and 
minerals like calcium, phosphorus iron, iodine and vitamins of B and C groups. 
In the production of potatoes, seed plays a pivotal role costing as much as 50 
per cent of the outlay. It is obvious that healthy, quality potato seed is a major 
factor contributing to efficiency in potato cultivation. The N. C. A. after a 
careful study suggested several measures in this behalf. The recommendations 
among other things include (/) a ban on movement of diseased seed from one 
part of the country to the other and also stern measures to prevent entry of 
such seed from outside the country, (//) fixation of responsibility on Central 
Potato Research Institute and such agencies for production of breeder seed, 
the National Seed Corporation and similar agencies for foundation stage seed, 
State Departments of Agriculture, Horticulture for production, distribution 
and cold storage facilities for stage II seed. 

Forests are an important aspect of our national wealth. The revenue and 
employment potential from them as at present is very low. The Commission’s 
Report on this subject suggests measures necessary to improve the situation. 
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The report has emphasised the need for a shift from conservation forestry to 
dynamic production forestry. They focus attention on a policy of aggressive 
man-made forests consisting of fast growing economically important trees. 
In order to achieve this, they have recommended an outlay of Rs. 240 crores 
in the next 10 years and also an investment of Rs. 813 crores simultaneously to 
develop industries like paper, pulp and others to absorb these forest products. 
They have also emphasised the need to provide for social forestry which aims 
at ensuring protection, recreation and firewood requirements of the 
community. 

Soil is the basic resource of any country. A detailed inventory of this 
important asset is a pre-requisite in any scheme of realisation of agricultural 
potential of the country. The Commission suggested the preparation of a soil 
map of India in the scale of I : I based on the comprehensive soil classification 
developed by the United States Department of Agriculture. In order 
to achieve uniformity in the methods and standards of soil survey conducted 
by the All India Soil and Land Use Survey and the State Departments of 
Agriculture, a close liaison between these agencies has been suggested. 

Over 70 per cent of the country’s labour force is engaged in agriculture 
and they happen to be the poorest. They have no permanent houses to live. 
It is estimated that such landless households may be over 12 million. Govern¬ 
ment of India have decided to go to the help of these under-privileged claas 
of people through providing house sites where they can have a homested and 
engage themselves in subsidiary occupations during slack periods of agricultural 
work and thus get a measure security. The Commission have recommended that 
each landless labourer should be provided with a house site of 100-150 sq 
yd in semi-urban areas, 250-300 sq yd in places where pressure on land is 
not very high and 300 sq yd where water is available so that he can have a 
cattleshed or poultry or village industry or vegetable garden wherever possible, 
along with the house. 


Agricultural research is being conducted by various Central and State 
Institutions and concerned State Departments. The Indian Council of Agri¬ 
cultural Research has evolved an organisation known as Coordinated Research 
Project for carrying out problem oriented research of All India importance. 
The Commission went into the question of emphasis and redistribution of 
responsibilities in the overall administration of agricultural research among 
the I. C. A. R., the Agricultural Universities, Central and State Research 
Institutes and State Departments. They enunciated certain criteria for research 
under All India Coordinated Research Projects such as applicability of a 
project under broad agro-climatic conditions with marginal short term basic 
research, national importance, need for concentration of efforts of a number 
of scientists and possible contribution to increasing production. They recommen¬ 
ded that research of local importance should be carried out by the Agricultural 
Universities through the financial support of State Governments. 
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As a further steptowards rationalisation of research efforts, the Commission 
recommended the retention of Commodity Development Councils only for 
cotton, oilseeds, tobacco, lac, jute and sugarcane and a combined committee 
for cashewnut, coconut and spices. They have suggested abolition of Rice and 
Pulses Councils and said that no council is necessary for wheat or millets. 
In addition, they have emphasised that these councils should concern them¬ 
selves with marketing trade and price policy. They have also suggested that 
similar commodity councils/commodities may be set up at State level so as to 
promote coordination and development of marketing. 

It is common experience that there is large wastage of water under our 
Channel and Tank Irrigation systems. It is estimated that due to seepage in 
canals alone water enough for irrigating six million hectares is wasted. In 
their report on modernisation of irrigation systems and integrated development 
of command areas, the N. C. A. have suggested a number of measures to 
effectivise use of available water for maximum benefit. Among them, 
conjunctive use of water from canals to minimise seepage losses, land 
shaping for irrigation, drainage, crop planning, raising of nurseries 
in the head reaches of minors or with ground water are important. 
They have also emphasised the need for any integrated development of 
command areas. 

There is a lack of “total approach” in our efforts at village development. 
Only specific aspects of the economy are being attended to resulting in slow 
and lopsided progress. The N. C. A. have stressed the importance of whole 
village or package approach to derive maximum benefit from out of the 
available facilities. The most important among them is consolidation of 
holdings, overall land development for maximisation and moisture preservation 
in dry areas, maximisation of irrigation support and cropping programme 
for the village as a whole for the best use of irrigation with due regard to proper 
drainage. The plan could be for a village or a watershed. Another important 
suggestion is the voluntary acceptance and enforcement of minimum wages 
for agricultural and non-agricultural labour and distribution of surplus land 
if any, among landless labour so as to ensure social justice. They have also 
suggested a number of measures calculated to achieve a reasonable evenness 
in distribution of amenities and necessities of life to weaker section of the 
village community. 

The N.C. A. in their further report on the need for reorientation of the 
programme for improvement of small and marginal farmers and agricultural 
labourers have suggested a compact area approach to problems connected with 
the development of these groups of farmers whether it be in regard to crop 
production or subsidiary occupations for individuals, like milk production, 
poultry raising, sheep rearing and pig production, with an emphasis on 
selection of areas having fairly assured rainfall and have also suggested more 
extension staff so as to facilitate individual attention. 


\ 
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Dealing with farther aspects of forestry other than the production forestry 
already considered, the Commission emphasised on the development of farm 
forestry and social forestry. The farm forestry consists of raising of trees on 
farm lands, village waste lands and community forest areas and on lands along 
the sides of roads and canal banks and railway lines. These apart, there is a 
social demand on forests such as provision of grazing, supply of grass and 
fodder, thorns for fencing, protection of agricultural lands against winds and 
recreation sites for urban people. They have made specific suggestions to 
develop farm forestry such as sustained and substantial planting of trees on 
bunds and field boundaries by farmers themselves with suitable agency for 
implementation ofthe programme. They haveemphasised the need for adoption 
of land use pattern in drought prone areas which would reduce the area of 
arable crops and increase the area under permanent vegetation. The need for 
developing such lands for grass and fodder has been highlighted. 

Sericulture goes very well with small and marginal farmers as a subsidiary 
occupation. It can provide full time employment throughout the year and is 
particularly relevant in rainfed areas with single cropping patterns. In their 
report on this subject, the Commission has made specific suggestions for 
modernising sericulture such as a phased programme for introduction of 
Bivoltine Hybrids developed by Central Sericultural Institute, Mysore, in the 
irrigated mulberry areas of Karnataka and Package of Practices for new 
methods of leaf chopping and modified trays for the first two moults and 
larger area for the subsequent moults whereby less mortality of the silk worm 
and higher cocoon leaf ratio have been achieved. A subsidised programme of 
digging of wells for mulberry cultivation in non-irrigated areas has also been 
suggested. The idea of Raw Material Banks at the Central and State levels 
to ensure stability of prices for cocoon and raw silk mooted by the Central 
Silk Board has been commended. 

Rearing of sheep poultry and pig is practised as a supplement to crop 
production in rural areas by the poorer section of the population. In view 
oftheir poverty .they are not in a position to adopt improved methods of animal 
husbandry like better breeding, feeding, proper management and disease 
control and their enterprise becomes un-remunerative. With the object of 
improving production and better the lot of these weaker section of people, 
the N. C.A. in their report on this problem have recommended a number of 
measures for improving animal production with reference to poultry, sheep 
and pig through small and marginal farmers and agricultural labourers. They 
have suggested a poultry programme to cover half a million families from 
these sections of population in 167 districts. According to this, each family 
gets assistance in the form of medium term loans of 5 year duration for starting 
units of 50 layers, along with necessary training and disease control through 
poultry and veterinary squads. Formation of poultry cooperatives has also 
been envisaged. Similar programmes for sheep and pig production have also 
been outlined. 
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Research and development in the forestry sector in India has not progressed 
due to various constraints—organisational, financial and technical. In order 
to overcome this lacuna, the Commission in their report in this regard made 
specific iecommendations for organisation of forest research and education 
including organisational facilities, and defined responsibilities between the 
Centre and the States. It has been suggested that they may be regrouped into 
(/) Forestry and Biological Research (//) Industrial and Utilisational Research, 
including statistics, economics and marketing research and organised at State, 
Regional and National levels with due regard tobuilt-in specialisation already 
existing in the forest services. They have recommended that necessary facilities 
and financial support should be provided to the Agricultural Universities for 
developing forestry faculty. The Universities could involve themselves, also 
applied research as a joint programme with Central and State Forest Research 
Organisations. It has been recommended that the State Forest Departments 
should confine themselves primarily to applied research of local nature. 
They have also suggested the constitution of a Council of Forest Research 
and Education with responsibility for coordinating research and education 
including maintenance of standards in the area of forestry. 

Discussing the measures for development of desert areas in Rajasthan 
and adjoining States, the Commission have made several important recommend¬ 
ations. The most important among them is the settling of nomadic cattle 
reares through a programme of pasture growing, regulated grazing and creation 
of grass i eserves. This would go a long way in checking further expansion 
desert. Till such a time as rehabilitation ^process gets established, a planned 
programme of procurement of outside resources such as finance, food and 
fuel is necessary. Besides shelter belts, reclamation of saline alkali soils and 
such measures, they have suggested steps for augmenting water resources 
through canals and lift irrigation. 

Agricultural commodities play an important role in the country’s export 
trade. The Commission made a study of selected export oriented agri¬ 
cultural commodities and made recommendations for increasing production 
and export of tea, coffee, tobacco, pepper and cardamom. The measures 
suggested include survey, expansion of area, food management, technical 
and financial assistance and trade promotion activities including foreign 
market study. 

The importance of an efficient system of marketing in stimulating production 
and assurance of fair returns to farmers need no emphasis. The Commission 
at the instance of Ministry of Agriculture and Irrigation considered the 
marketing and pricing problems in respect of cotton,|jute, groundnut and 
tobacco, which constitute 45 per cent area of non-food crops in the country. 
In respect of cotton, they have suggested a holding agency for stock which can 
deal with import and purchase of indigenous cotton so as to offset price 
fluctuations. As regards jute, they have suggested the need for judicious 
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operation of buffer stock to maintain raw jute prices at a reasonable level 
through the Jute Corporation along with provision of essential infra-structure 
such as market yards, warehouses, etc. As for groundnut and other oil seeds, 
the need for an unified agency to undertake purchase, sale and processing; 
make imports against exports of high priced domestic oil seeds and oils; 
build up buffer reserve stocks by making large purchases in a y^ar of bumper 
crop, have been suggested. The possibility of Agricultural Commodity Corpo¬ 
ration of India to deal with oil seeds has also been commended. Besides 
regulation and stabilisation to tobacco prices through setting up of a Tobacco 
Board, the necessity for prevention of producing poor grade tobacco from 
saline soils is emphasised. 

The incentive for investment and modernisation in agriculture for a 
farmer is directly related to the profit he can make from growing a crop. 
Remunerative prices for agricultural produce is a must to step up production. 
The price regulation policy has also to take into account the general price 
situation and country’s overall economic growth and stability. Shortages 
and price regulation run counter to each other. Rational price regulation 
could be only through increased output by the adoption of technological 
improvement and availability of inputs. The Commission paid attention 
to this problem of agricultural prices and have suggested several measures 
in their report on this subject. They have recommended that agricultural 
price policy must in all circumstances embrace within its core of policy of 
offering minimum support prices for the principal crops in order to encourage 
investment and adoption of improved technology. The minimum support 
price should be fair to the farmer and cover the cost of production and leave 
him a reasonable margin of profit. They have suggested certain guidelines 
for assessment of cost of production and compulsory grain levy on producers. 
They have emphasised the necessity for making support purchases in case of 
price fall arising out of bumper crops. 

In the north eastern region of the country, livestock production has 
immense potentialities. The development of the same, besides helping the 
economy of the region v/ould go a long way in meeting the requirements of 
livestock and animal products of other parts of the country. The Commission 
in its report on this subject have suggested several action-oriented programmes 
for Tripura, Manipur, Nagaland, Himachal Pradesh, Meghalaya and Assam, 
like establishment of Government livestock farms, plans for breeding stocks 
suited to local environment, cross breeding of local and imported cattle, ex¬ 
pansion of duck breeding, measures for prevention of diseases, development 
of animal breeds for milk, meat and drought, pig breeding and poultry develop¬ 
ment directed towards animal improvement, in harmony with the regional 
resources and requirements. They have emphasised the need for establishment 
and/or expansion of the animal husbandry educational research and extension 
programmes in these States so as to provide impetus to development of dairy 
poultry, piggery and other associated enterprises. They have recommended 
provision of adequate support to marginal and small farmers in this behalf. 
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The several recorn mend ations indicated above though valid over a period 
of years have a bearing on the problems that the country is currently facing. 
Many of them are being implemented by the Central and State Governments. 
Benefit f, cm uhese recommendations are possible when they are implemented 
in acco: dance with the objectives conceived. It needs that those who are 
charged with i.he responsibility of translation of the recommendations into 
action-programme should develop convictions based on study and under¬ 
standing of uhe proposals. It is also necessary that the common people who 
are intensely concerned with the outcome of these various recommendations, 
should develop an awareness about the Commission’s thinking on these various 
matters. 


List of Interim Reports 


Some Aspects of Agricultural Research, Extension and 


Training 

November 

1971 

Multiplication and Distribution of Quality Seed Per¬ 
taining to High Yielding Varieties and Hybrid of 
Cereals 

November 

1971 

Fertiliser Distribution 

November 

1971 

Credit Services for Small and Marginal Farmers and 
Agricultural Labourers 

December 

1971 

Milk Production through Small and Marginal Farmers 
and Agricultural Labourers 

December 

1971 

Establishment of Agrometeorological Divisions in 
Agricultural Universities 

December 

1971 

Potato Seed 

August 

1972 

Production Forestry:—Man-made Forests 

August 

1972 

Soil Survey and Soil Map of India 

August 

1972 

House-sites for Landless Agricultural Labourers 

August 

1972 

Organisational Aspects of All-India Coordinated 
Research Projects 

February 

1973 

The Organisation and Functions of the Commodity 
Development Councils and Directorates 

February 

1973 


II 




Modernising Irrigation System and Integrated 


Development of Commanded Areas 

February 

1973 

Whole Village Development Programme 

February 

1973 

Reorientation of Programmes of Small Farmers and 
Marginal Farmers and Agricultural Labourers’ 
Development Agencies 

February 

1973 

Social Forestry 

August 

1973 

Sericulture 

August 

1973 

Poultry, Sheep and Pig Production through Small and 
Marginal Farmers and Agricultural Labourers for 
Supplementing their Income 

August 

1973 

Forest Research and Education 

March 

1974 

Desert Development 

March 

1974 

Certain Important Aspects of Marketing and Prices 
of Cotton, Jute, Groundnut and Tobacco 

February 

1975 

Agricultural Price Policy 

February 

1975 

Certain Important Aspects of Selected Export Oriented 

Agricultural Commodities March 

1975 

Some Important Aspects of Livestock Production in 
the North Eastern States 

May 

1975 
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A Case for Stabilisation of Agricultural Prices 


R. Dwarakinath & A. Seshadri Iyer * 


Indian agriculture has arrived at the proverbial cross-roads. On the one 
an , it is poised for a swift movement into substantial surpluses, given the 
discerning and far-sighted policy support. On the other, it may just stagnate 
at tne threshold of sufficiency, without the appropriate policy guidance. For, 
managing a deficit agriculture is one thing, and handling a surplus agriculture 
is another. The two would require entirely different policy considerations and 
approaches. 

S° fa*, in the context of a deficit agriculture, the progress made Is quite 
commandable though much of the gain has been absorbed by a rapidly growing 
popu ation. Three major factors have been responsible for this accomplishment 
new production technology centered around the high yielding varieties, 
unerative price situation and a massive extension effort. But this tempo 
may not continue for long. 

In some parts of the country where the environment for growth is 
conducive, pockets of surpluses have now appeared. However, under conditions 
o restricted movement, the grain prices, at the farm level, have come down 
*f r st:ee ply in these areas. Obviously, without a reasonable price incentive 
t e est of production technology, even with the best extension strategy, 
wou d not make much headway. The result is a slowing down of agricultural 

growt at a time when it should be the highest, and in places where it could 
be the highest. 

Commercial Agriculture is Different 

Traditional farming is essentially subsistence farming. It is a self reliant 
and self-contained system. When this type of farming is transformed into a 
sui plus-pro-ducing, market-oriented, commercial farming, it becomes 
inexorably linked with the larger economy, fully exposed to greater market 
forces and helplessly dependent upon external events. While there is nothing 
regrettable about this, a recognition of the situation is necessary for any 
planned development. 


Director of Agriculture, Karnataka and Information Specialist, UAS, Bangalore 
respectively. 
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In the subsistence system of farming, the production goal is mainly to 
meet a few simple needs of the farm family. The occasional surpluses are 
either saved for leaner days or sold in the local market, providing a rate 
sense of prosperity. The type of knowledge that is brought to bear on this 
system of farming is almost entirely traditional in origin, passed on from 
ganeration to generation and from neighbour to neighbour. The produc¬ 
tion inputs employed are again those that are locally available. The seed 
is generally preserved from the past year or borrowed from a friend. The 
manure consists of the plant and animal wastes conserved in the shape of 
farm yard manure. Thus, in this situation, production is not in response to 
any outside demand; and the knowledge and inputs are of internal origin. 
Therefore, whatever happens in the outside world, its impact on the 
traditional farmer is not very great. 

But, in modernizing agriculture, the effort is to transform this kind of 
subsistence farming into commercial farming. The position of the farmer 
in the latter system is almost diametrically opposite. The production goal is 
to come out with as big a marketable surplus as possible, beyond the family 
needs. Sometimes, in highly specialised cases, the farm may not even produce 
the basic needs of the farm family, but purchase them from the market from 
out of the farm earnings. The knowledge applied in this type of farming 
is, to a considerable extent, of external origin generously supplementing the 
traditional knowledge. Usually, the external knowledge originates from the 
scientific research centres and is communicated through an extension system 
in a variety of ways. This external source of scientific infornmation is an 
important factor in the success of commercial farming. The production inputs 
used here are once again external in origin and are relatively expensive. 
The hybrid seeds, inorganic fertilisers, farm machinery and plant protection 
equipment and chemicals are all produced by highly specialised and indus¬ 
trialised units. Thus, in this type of farming, production is directly linked 
to the external demand and heavily depends upon external knowledge and 
inputs. 


In effect, in the process of transformation from subsistence farming to 
commercial farming, the farmer becomes inescapably integrated into a larger 
economic system, his production efforts become completely oriented to outside 
market and money investments become progressively heavy and inevitable. 


Climate for Development 

The process of modernisation of agriculture has just begun. It has to 
be further pursued vigorously on two important considerations. First, rapid 
increases in agricultural production are most essential to meet the needs of 
an increasing population and to meet the additional demands arising out of 
increasing per capita incomes. This kind of a surplus production is 
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possible only when the new agricultural technology is adopted on a large scale. 
Second, the income levels of subsistence farmers are necessarily low. 
In orderto improve their level of living and to bring them abreast with 
other sections of the population, it is important that their levels of income 
are upgraded. A viable means of achieving this is again the production of 
marketable surpluses trough the application of modern agricultural techno¬ 
logy on a very wide scale. Since the proportion of farmers who have entered 
into commercial agriculture is still small, the task ahead is quite enormous. 

Among the many factors that govern rapid modernization of agriculture, 
the ones relevant are discussed, here. 

Surplus production takes place only against a known or anticipated demand. 
Farmers do not like to produce over and above their immediate need unless 
there is a good prospect of its being sold at a reasonable profit. Thus, the 
possibility of selling the produce and the possibility of securing a remunerative 
price constitute a good market situation. But, a favourable market situation 
in itself will be a necessary pre-requisite but not a sufficient condition for 
bringing forth surplus production. Thus, the modern product'on technology 
has a crucial role to play in this context. 

The best of traditional technology, consisting of local varieties, indigenous 
production inputs and an age-old knowledge of their use will lead to a certain 
level of production. Reaching a stage of surplus production With this technology 
is impossible unlessthe population is very small. A break-through in a situation 
of this kind is possible only with the adoptoin of new technology. This consists 
of new biological material in the form of high yielding varieties, new production 
inputs like chemical fertilizers and related knowledge and skills. An appropriate 
use of the new agricultural technology can result in higher levels of production. 
But, such levels of production Will become remunerative only in a favourable 
price situation and not otherwise. 

Given a suitable price situation, a sustained adoption of the new agri¬ 
cultural technology requires an adequateinfra-structure. Apartfrom^he common 
facilities like a good communication net-work and warehouses,there is a need 
for agro-input industries dealing with seeds, fertilizers, chemicals and machinery, 
and agro-processing industries handling farm products like cotton, tobacco, 
sugarcane and oil seeds, as well as a well-developed system of agricultural 
extension. A modern agriculture utilizing production inputs in bulk and 
producing large quantities of farm products cannot function without an 
extensive infra-structure facility. 

Thus, it may be seen that modernization of agriculture for producing large 
marketable surpluses, through the adoption of new agricultural technology, 
requires on the one hand, a stable and remunerative price situation, and on the 
other, an extensive and efficient infra-structure arrangement. 
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Majority Yet to Benefit 

So far, Indian agriculture has operated in a situation where price was no 
constraint. Under a condition where the supply of farm products was less 
than the demand, most of the time, price was not likely to be unattractive. 
In fact, it is to contain the soaring food prices that restrictions on the movement 
of foodgrains, levy procurement system, big imports of food grains, and fair 
price food sales were resorted to by the government. Thus, up till now, farmers 
have enjoyed a favourable price situation. In the meanwhile, the infra-structure 
has also got built up gradually. But recently, the situation has taken a marked 
turn in many parts of the country which is to be regarded as a fore-runner of 
a general situation. 

When agricultural prices are attractive and infra-structure facilities are 
fairly good, the adoption of new technology follows a general pattern. It 
is not all farmers who take advantage of this, to begin with. As time passes 
by, the profitability of new technology also does not remain the same. This 
is borne out by the Indian situation, too. 

It is well-known that whenever some new agricultural technology becomes 
available, the first to take advantage of it are the innovators. These are 
usually well-educated, economically well-placed, venture-some, big or medium 
farmers with a wide-range of external contact. While they take the risk of 
trying the new things, they also reap a good harvest whenever the effort turns 
out alright. These always form a small group, a fraction of the farming 
community. 

On the heels of the innovators come the early adopters. These are 
generally large farmers with a good economic base. They also have a good 
educational background. They watch how the new technology performs 
With the innovators. They are not only cautious enough not to take the risk 
themselves, but also shrewed enough to exploit the new technology as soon 
as it proves itself with the innovators. While they form a much larger group 
than the innovators, they are still a minority in the community. 

The later section of farmers Who take to new technology are the 
early majority. They are usually the medium and venture-some small far¬ 
mers. By the time they are attracted to the innovation, much of its pro¬ 
fitability Will have been exploited. Following this, come the late majority. 

By this time, the new technology will have become an established practice 
and some other innovation may have appeared on the horizon. The last 
group in the diffusion process is the laggards who are too slow to change. 

In this kind of a process of diffusion, the country appears to have pro¬ 
gressed up to the point of the early majority in adopting the new technology. 
For, considering all the crops where high yielding varieties are now available, 
the coverage under new technology seems to be around 20 per cent only! 
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This means a large majority of the farmers are yet to take to these innovations. 
The inference is that, so far, mostly the farmers with better economic ability, 
educational background, wider external connections, and larger land holdings 
have benefited from the new agricultural technology. 

Price Situation Changes 

The prices operating at the farm level have undergone a dramatic change 
in the last twenty months. To start with, the prices of major fertilizers 
doubled in one jump. Side by side, the prices of plant protection chemicals 
and appliances also went up. 

Seed prices too moved up, though somewhat less, spectacularly. In 
the meanwhile, agricultural wages have gone up in response to increasing 
demand, in line with the general inflationary trend that prevailed at that time, 
and also due to a wider application of the Minimum Wages Act. In addition, 
all the consumer goods the farmer buys have a higher price tag. Thus, a 
syndrome: of rising farm costs is faced by the farmer. If there has been a 
change in this trend in the recent months, it is only a marginal one. 

On the contrary, the farmer did enjoy the peak prices for his products 
some time back. But, by the end of last year, a general slump in farm prices 
Was witnessed in all areas. The decline of prices was not only sudden but 
also more than hundred per cent in all cases except sugarcane. 

Thus, today, the farmer is confronted with a completely upset cost-price 
i atio. While the prices of all goods and services that the farmer needs are still 
ruling high, the prices of what he sells have come down steeply. 

Farm Price-fall Impact 

The cost-price squeeze that has now developed on the farm front is detri¬ 
mental in many ways. The very first thing is that the surplus producers Will 
read the situation as adverse wherein the profit margins are narrow or negative. 
No doubt, there is still considerable room to bring in greater efficiency in 
agricultural production. But that will not take place in one stroke. It can 
only be an out-come of a gradual process. Even within the small section of 
the farming community where modernization has made an entry, it requires 
deliberate and continuous efforts for years, before a greater degree of efficiency 
is achieved in agricultural production. It will be unrealistic to expect this 
development in one or two seasons. 

Under the circumstances, the small proportion of farmers who have 
already adopted the modern agricultural technology are likely to step down 
their production goals and cut-back their investments. This will have a two¬ 
fold repurcussion. On the one hand, the off-take of expensive production 
inputs like fertiliser will fall, as is already observed. Not only this, with the 
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fall in farm incomes and lowered purchasing power, the rural sector would 
cease to be a good market for many consumer goods of non-farm origin. On 
the other hand, the production on the farms will shrink nearer to subsistence 
level. Both these are undesirable in the larger interests. 


This also means that the adoption of the new technology by the other 
sections of the farming community would not proceed very far. As a result, 
a large proportion of the farmers who should really benefit from the develop¬ 
ment process remain untouched. This is a more serious consequence. For, 
just at the time when these people are about to accept the modern methods, 
the whole thing has become unattractive. Thus, in effect the modern agri¬ 
cultural technology would have benefited only a few. 


Then there is the question of staying capacity of the farmers. Generally, 
when the seasonal conditions are bad, the farmers may not be able to produce 
large surpluses. Thus, even if the prices are high they would not be able to 
make large profits. On the other hand, when the seasonal conditions are 
quite favourable, many farmers may produce substantial surpluses. But then, 
they would not be making large profits because of low prices. Thus, both the 
ways, the average farmers are at a considerable disadvantage. Therefore, 
when a few bad seasons occur in a row, they are in a helpless position Their 
staying capacity is very poor If they still persist in farming, it is 
mostly for the reason that they have nowhere else to go. It is dangerous as 
yet to generalise that farming is a very prosperous pursuit by seeing a few good 
farmers with irrigation facilities, or those who undertake spectacular ventures 
like grape cultivation with industrial links. The common farmer is still , n 
deep trouble. The steep price fall has greatly aggravated this situation. 


All these years, the resource arirc nas Deen away Trom the villages. h* i 
not merely the human wealth but also the material wealth that is migrating 
away from rural areas. Whenever a farmer pays an inflated price for Yrban 
products and receives a reduced pr.ee for farm products, the rural life is h( ” 
impoverished. This is happening most of the time. Even when the farm 
prices are considered attractive a reckoning is done on the basis of cas T 
inputs along With human and bullock labour, but ignoring the managerial 
expenses, interest on investment, deprecation and the like. It is hi*h! 
Z agriculture I. regarded and created as industry ^ risky and* 
uncertain industry at that. Unless this is done, the larger proportion „f 
people dependent on agriculture would remain a disadvantaged group and 
the rural sector would be making a lesser contribution to the total 
growth than it is really capable of. and the rural development effort" w^u 
be operating at cross purposes. Would 


Some Possible Remedies 


Sooner or later the question of price parity needs to be consid 
long as “ guided growth ” is the economic policy, use r>f 
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correctives is inevitable. Manipulation of conditions to bring down food 
prices is quite commendable. But, depression of these prices below parity 
level may become disastrous to farmers. That is why a support price is now 
brought into play for many commodities. 

But some improvements appear to be possible and desirable in the opera¬ 
tion of the support price system. First, the support prices should be more 
closely adjusted to the production costs. At present, the support prices func¬ 
tion more as a means to prevent distress sales. One little step to bring the 
support prices in tune with production costs may turn out to be a very pro¬ 
gressive measure in agricultural development. Second, it is not enough if 
the support prices are offered at the harvest time. By then the farmer would 
have been caught up in a helpless situation, with all the produce on his hands. 
There are no alternatives available to him at this stage. Generally, agricul¬ 
tural production responds to prices of the past season. Most farmers go 
into production anticipating that the old prices would hold good, because 
they have no other dependable price predictions to go by. In the interest of 
stabilizing agricultural production, it is desirable that the support prices are 
announced at the commencement of the agricultural season instead of at the 
end. In that event, a farmer may make his decisions more rationally. By 
pushing the farmers to produce against a pre-set price level, it is possible to 
bring in greater efficiency in agricultural production, more rapidly, than by 
other means. Third, the facility of support prices should be available to 
farmers, on an extensive scale. A wide, geographic spread is a special chara¬ 
cteristic of agriculture. Unless, the support prices are accessible to all, once 
again only those who are nearer to urban centres and only those with some 
economic ability would benefit. 

At this stage of agricultural development, surpluses over and above the 
demand are relatively small. The bulk of the production is absorbed in the 
rural areas where the majority of the population lives. The demand of the 
non-farm population would take away the major portion of the marketable 
surplus. What remains over, beyond the immediate market demand, is 
therefore small. The price support is really needed to take care of this fraction. 
The purchase of this amount of surplus can go towards a gradual 
building up of buffer stocks out of the indigenous production. This stock 
can be developed in two strategic locations. Some portions of this can be 
held in the districts where surpluses are generated regularly, account of 
favourable agricultural conditions. Also a such stocks can be held in districts 
which are generally prone to large deficiencies. This means, that as a measure 
of handling farm surpluses, storage and associated facilities are created in 
strategic surplus producing districts from where the stocks could be later moved 
to the required destinations as well as in food deficit districts. With the 
development of such infra-structure facilities, handling of surpluses would not 
only become easy, but also less wasteful. Without these facilities, part of 
the surpluses would be thrown back on the market causing severe price fluctua¬ 
tions, affecting production trends ultimately. 
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Another means available for stabilization of production through stabiliza¬ 
tion of prices is the vertical integration. A good number of crops are today 
industrial crops. A direct linking of the production of those crops with their 
industrial utilisation would go a long way in reducing the uneveness in their 
production on the farms. Cotton for instance is one such crop. The textile 
industry can assess its own need for different varieties of cotton at least a year 
in advance. Indeed they do have their own production plans and therefore 
their cotton requirement can be determined in advance. With this, instead 
of coming into the market when cotton arrives there at the end of the seaon, 
the textile industry can announce their requirement of different varieties of 
cotton a tthebeginning of the year, along with the prices at which they are 
willing to purchase. The agencies that are engaged in cotton buying can 
then enter into contracts with farmers. This is happening in seed produc¬ 
tion today. Even in the case of non-industrial crops like rice or jowar a 
similar system will help. The agencies that purchase these commodities for 
the consumers can declare the quantities and prices in advance. This would 
enable the farmers to plan their production, in turn, instead of producing 
blindly without having any idea of the quantity required and the prices 
at which it is required. At present, Indian agriculture is not only a gamble in 
the monsoon but also a gamble in prices. 

In summary, it is clear that in the decade ahead, population growth will 
continue. Per-capita incomes will also increase gradually. The size of the 
non-farm population will increase, too. Therefore, agricultural production 
should go up, steadily. But the growth in agricultural production would not 
be regular and even without a remunerative price situation. In the overall 
interest, it is an imperative need that some kind of a price stabilization is 
introduced as an instrument of promoting a continuous growth in agriculture. 
This may also turn out to be the most crucial policy development in meeting 
the agricultural challenges of the ninteen eighties. 
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Forestry in 1980s 


Hari Singh, I.F.S., I.G.-Forests (Retd.) 

In the growth and development of national economy forests have three 
principal functions to perform. They are: (a) meeting the economic demand 
for forest products, (b) maintaining and improving the quality of environ- 
ment and (c) providing employment particularly to the weaker sections. In 
the eighties the forestry sector has to meet the emerging challenges in each 
of these fields. For discussion, it is necessary to visualisethe kind of problems 
which may have to be faced in the eighties in the context of the current trend 
and then set about exploring the mix of policies which would enable us to 
meet the challenges. 

Demand of forest products and their supply 

2. A large gap between the requirement and supply of forest products 
has appeared in India. The demand of industrial wood in 1970 was estimated 
at about 16 million cu.m. Against this, the estimate of recorded production 
was only about 9 million cu. m. At present, substantial foreign exchange Is 
spent for the import of pulp, paper and paper board and newsprint. 

3. Fuelwood shows the largest gap between the reported figures 
of consumption and those studied from the end use. The Fuel !l%ligy 
Committee of the Department of Mines and Metals, estimated that 
the total consumption of non-commercial fuel in 1970-71 was about 180 million 
tonnes of coal replacement, of which 65 per cent was accounted for by fuelwood. 
It works out to a consumption about I 70 million cu.m, of fuelwood. The recpN 
ded production of fuelwood from forests was only about 13 million cu.m. 

4. Large gap between the consumption of fuelwood and its recorded 
production in the forests is usually met by unrecorded supply. Part of it 
came from wood produced on farm lands and waste lands. Sometimes such 
extractions go against the larger national interests; for instance, when the 
mango orchards are felled for supply of wood for bobbin, plywood' and 
saw-milling industries. Some production may also escape! accounting as It Is 
utilised near the source without finding a place in any record. No tdOMibtr 
pilferages from forests also account for a part of the unrecorded supply. 

5. Many forest based industries produce goods of mass consumption 
like paper and paperboard, newsprint, etc. Many others may contribute 
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substantially to earn foreign exchange as in the case of panel industries and 
those based on minor forest produce. In the case of both industrial products 
as well as primary forest products in daily rural use, such as wood for agricul¬ 
tural implements, fuelwood, etc., there would be a substantial rise in demands 
in the eighties due to increase in population, literacy, standard of living, 
greater production activities, etc. It is estimated thatthe requirement of indus¬ 
trial wood will rise from about 16 million cu.m, in I960 to 25-2,7 in 1980 
and 30-35 in 1985. Thus in 10 years from now a doubling of the requirement 
for industrial use is expected. If the potential for export is also realised, 
additional 3-4 million cu.m, would be required by the forest based industries. 

6. In the matter of fuelwood, even now a large quantity of woody and 
shrubby growth on uncultivable waste land, fallows and on the bunds of 
agricultural fields is used as fuel in the rural economy. This pattern is likely 
to continue in the eighties too. The expected rise in agricultural productivity 
and production would result in larger quantity of agricultural residues which 
may be available for use as fuel. But this is likely to be more than neutralised 
by (a) absolute rise in demand and (b) diversion of demand from cov/dung 
through a deliberate policy to bringdown its consumption. Taking an overall 
view, the demand of fuelwood to be supplied from forest resources could be 
placed at about 185 and 200 million cu.m, in 1980 and 1985 respectively. 

7. Forests are a source of a variety of minor forest products (MFP). 
These meet the indispensable requirements of the population particularly of 
those who live in or near the forests. Many of the M FP are processed in cottage 
or small scale industries and constitute a significant part of the commodities 
for export. 

8. Another important field in forestry is grazing in forest lands. The total 
livestock population in India has increased from 302 million in I960 to about 
355 million in 1972, while the total number of animals which grazed in forests 
rose at the faster rate from 35 to 54 million. It can be expected that in the 
eighties a comparatively greater pressure would be exerted on forests for 
grazing. The problem lies not only in controlling grazing for optimum 
utilisation of grazing in the forests, but also in coordinating the programme 
of grazing and grassland improvement with that of livestock development. 

Forests and environment 

9. Forests are a vital element of the environment and there are intricate 
mutual interactions between the two. Lack of appreciation of the interactions 
has resulted in environmental imbalance and given rise to serious problems of 
soil erosion, silting up irrigation reservoirs, depletion of wildlife and non¬ 
availability of recreation resources. The economic needs of man have led to 
the felling of more and more forests to grow more food and extracting more 
and more of timber and fuelwood for domestic, industrial and other uses. 
Very often, the exploitation of water, soil and vegetation resources is done 
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and 20 per cent in the plains. Not only has this policy not been realised, but 
in actual effect several million hectares of forest lands have been lost by dis¬ 
forestation for agricultural purposes, for river valley projects, etc. The 
question of percentage has, therefore, lost all relevance. What is more relevant 
is that there should be no reduction in the present area under forests and 
that such forests should be intensively managed. Government will have to see 
thattheForest Departments are provided with funds not only for extraction of 
forest produce but also for regenerating the felled areas. In fact, it should 
be recognised that there can be no right to fell a forest, unless adequate funds 
are available for its regeneration with a view to realising a higher productivity 
in the years to come. 

14. The question may reasonably be asked about the possibility of 
meeting the demand of forest products in the eighties from the forest lands. 
It is found from the available statistics that the total removal of wood (industrial 
wood and fuelwood) was about 0.31 cubic metres per hectare per year on an 
average between 1965-66 to 1969-70. Of this, 0.13 constitute industrial wood 
and 0.18 fuelwood. If the estimated requirement of industrial wood as projected 
in 1980 and 1985 has to be met, the removal of industrial wood would have 
to be stepped up to 0.33 - 0.36 cubic metres per hectare per year in 1980 and 
0.44 - 0.52 in 1985. Kerala and Uttar Pradesh have already reached a total 
wood removal rate of 1. 11 and 0.94 respectively on an average between 1965-66 
to 1969-70 . It may not, therefore, be difficult silviculturally to obtain a wood 
removal from our forests in order to make our country self-sufficient. The 
main issues are the setting up of an adequate organisation for intensive manage¬ 
ment of forests, adequate flow of funds from institutional sources where 
necessary, bringing the suitable inaccessible forests into productive use and 
developing research support in silviculture, forest biology and utilisation. 
Needless to say, the social forestry occupies a key position in this strategy, 
particularly in the matter of fuelwood supply and consequent salvaging of 
good productive forests from destruction as well as saving cowdung foi use 
as manure. 

15. Failure to meet in full the requirements of the rural community 
with respect to small timber, fuelwood and fodder would have repercussions 
on all facets of forestry. The conservation of soil and water would suffer 
in vulnerable tracts in the hills, deserts, coastal lands, etc. Control of c hos 
and ravine reclamation would suffer, roadside avenue trees would probably 
continue to be lopped to death and ecological imbalance would adversely 
affect agricultural prosperity. But the most importantjaf all, forestry will 
not be able to win the confidence and^backing^of the people, without which 
illegal encroachments cannot be combated and even priority to forestry in the 
allocation of funds will not be easily accepted. 

16. Social forestry, particularly farm forestry and extension^forestry, 
can be the only practical step for increasing the area under forests and 
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tree-lands. Effective coverage of land under trees and forests can be increased 
by taking to plantations of canal-side, riad-side and ravine lands, and the 
creation of wind-breaks and shelter-belts. There are still extensive forest 
areas in some States, owned by the Government but managed by other Depart¬ 
ments of the Government. All such forests should be transferred to the 
control of the Forest Departments. Regulation and control of private forests 
by the States, where they exist, are imperative. Moreover, all the private 
forests which have vested in the Government as a result of the application of 
zamindari abolition Acts and merger of ex-princely States should be forth¬ 
with demarcated and settled as reserved forests. A proper inventory should 
be taken up, so that planning is realistically made. 

17. Forest development corporations envisaged by the National 
Commission on Agriculture are expected to make possible a flow of larger 
funds from institutional sources to the forestry sector. In this way, a fuller 
utilisation of the forest produce will be possible, along with 
improved productivity from the forests through silvicultural measures. 
A forest with a relatively low density of growing stock of low increment can 
be worked towards commercial forestry without impairment of its protective 
functions. The corporations should be meant only to supplement the efforts 
of the Forest Departments and not to replace them. 

18. Forests have so far been looked upon mainly as a source of revenue. 
Under the system of involving contractors only for logging and sale of coupes, 
no headway has been made to introduce improved logging tools to increase 
pioduction from the existing forests by reducing logging residues. Though 
the neighbouring villagers can sometimes find employment in forestry opera¬ 
tions, by no means could the system ensure optimal employment of the 
tribals and others living in and around the forests on a regular payment of 
reasonable minimum wages to them. For about two decades now, this 
issue has been debated. Some of the States have gone ahead and introduced 
forward looking arrangements for involving the tribals and others in forestry 
operations through labour co-operatives or directly. Thetimehas come to 
realise that protection of forests against pilferage and encroachment is largely 
a socio-economic problem and the local people should be made to appreciate 
the benefits of forestry operations to their economy more directly than it 
has been possible so far. The existing system of harvesting major and minor 
forest produce through the intermediary contractors must be replaced by 
departmental labour forces or forest labour co-operative societies or by a 
combination of both. It would also then be possible to introduce improved 
logging tools. 

19. Pre-occupation with revenue earning has undesirable side-effect. 
Frequently, the foresters in their minds equate the importance of their jobs 
with the increase in revenue earning they could bring about in their charges. 
There is nothing to feel proud about the increases in revenue, for it may 
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as well be the outcome of inflation and over-exploitation. The sense of 
pride should stem only from their ability to regenerate a felled area in such 
a way that future yield would continue to be more and more compared to 
what had been harvested from the existing crop. 

20. The planning and management of forests have of necessity to reflect 
the concern for maintaining and improving thn quality of environment. 
The forests can contribute towards: 

(i) moderation of flow of water in the catchments, 

(ii) protection of soil against erosion and other forms of degradation, 

(iii) protection and development of wild life, 

(iv) development of recreational resources, and 

(v) maintenance of ecological balance. 

The exploitation of natural resources by man should not cause damages in 
the environment which neither nature’s own forces could repair nor human 
efforts could overcome except perhaps at a prohibitive price or at the cost 
of other efforts designed to enhance human welfare. It is necessary to 
evolve a balanced and realistic approach which would take into consideration 
the relationship between environmental safeguards and rapid economic 
growth. Forests must play an important role in maintaining the quality of 
environment consistent with economic grov/th. Forestry and wildlife manage¬ 
ment do not involve major technological transformation of the landscape. 
In modifying the less fragile forest ecosystems, it would also be necessary 
to take into consideration the ecological aspects of commercial forestry 
or intensification of forest productivity. 

21. No development is possible, unless the encroachments, illicit fellings 
and grazing are controlled. It must be recognised that the problem is mainly 
economic. It would not be enough to assume that the fruits of development 
would automatically filter to the tribals and other weaker sections of the 
population. The objective must be built into the forest development plans. 
There are several advantages in favour of forestry: (a) the employment of¬ 
fered in this sector is often in the off-season for crop production and hence 
complementary to the employment in the farm sector; ( b ) forests are mostly 
located in backward areas and as such direct employment can benefit the 
backward communities such as tribals; (c) activities in the forestry sector 
require a very high component of unskilled labour and can therefore benefit 
the weaker sections of the community. 

22. In spite of the obvious advantages’ foresters have failed to win the 
confidence of the tribals and other weaker sections of the rural population. 
A feeling has developed that they look to the trees only and not to social res¬ 
ponsibilities beyond. Because of their dependence on the contract system of 
sale and on labour imported by the contractors, the Forest Departments are 
often accused of being keen on exploitation and of ignoring the needs of the 
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local economy. The challenge in the immediate future lies in wiping out this 
misconception and in planning and implementing forest development programme 
with the full realisation of social responsibilities of forestry. 


23. The Hari Singh Committee on Tribal Economy in Forest Areas 
(1967) sponsored by the Department of Social Welfare, Government of India, 
came out with many suggestions for developing forestry operations with the 
needs of the tribal economy. Very few of them have been implemented. 
There is some justification in the foresters* complaints that they have been 
shut out completely from the planning in the sector of tribal development, 
and that though their responsibilities have been pointed out by the Dhebar 
Commission or the above-mentioned Committee they have not been given the 
wherewithal to discharge their responsibilities. It is also true that the Forest 
Departments have wide administrative set-up in the interior of tribal areas, 
and gi eater use could be made of their organisational capacities to tackle the 
problem of tribal development generally. Foresters must make up the lost 
ground, by formulating management plans and implementing them with 
considerations for the economy of the tribals and other weaker sections of the 
community. The satisfaction of the bonafide needs of the local population 
for forest produce should become an essential feature of the project plans 
that may be prepared for production forestry, and this can be done without 
improvident use of the resource or continuance of unlimited rights and privi¬ 
leges. Creation of local employment at reasonable minimum wages should 
be specially taken care of in the preparation of the project plans. Import 
of labour should be carefully controlled. The tribals can be trained for 
absorption in the forest based industries that may be set up in the backward 
ateas. All these will not only ameliorate the overall standards of living on 
the people, but also attract active co-operation of the tribals in forest develop¬ 
ment activities. Development of minor forest producer—their collection, 
processing and marketing*—is one activity, where the Forest Department can 
play the most significant role in improving the condition of living of the weaker 
sections of the population, even while persuing it as a commercial activity. 

For instance, in the minor oilseeds from sal, mahua, etc. alone, the production 
can be increased ten-fold in the eighties with substantial increase in rural 
employment. 


24. The institutional changes in the forest organisation or increase in 
its strength cannot alone bring about the necessary climate for the forestry 
sector to play its full part in the national economy. Research and training 
of staff would also be the means to carry out purposeful action. What is 
needed is a commitment to project forestry as a positive tool of rural and 
national development. Foresters wouid have to convince the people's repre¬ 
sentatives that no practice of forestry is inimical to the interests of the agri¬ 
culturists, landless labourers, tribals or other sectors of the economy, It 
should be brought home to the powers that be that neglect of forestry would 
have adverse effects on the vital sectors of the economy. Therein lies the 
challenge. 


27 




Population - Food Supply Equations in 1980s 

B. V. Venkata Rao * 


The progress we have recorded in the field of agricultural development 
in the last 25 years is certainly a matter for pride for any country. We have 
increased our irrigation potential from about 50 million acres to over 100 
million acres. Fertiliser consumption has gone up from 70,000 tonnes to 
2.5 million tonnes in terms of nutrients. There has been an increase in coverage 
of area under plant protection from an area of 6 million acres to 100 million 
acres at present. As far agricultural mechanisation is concerned, the number 
of tractors have gone up to about 100,000 from 30,000. Electricity has 
spread far and wide in rural areas. Rural communication has increased 
considerably. Extension service hs been strengthened. As a result of all 
these measures, our total food production has increased from 53 million tonnes 
in 1947 to over NO million tonnes in 1975. Alongside this, there has been 
sizeable increase in milk, fish and other animal products. 

There have also been striking advances in the production of commercial 
and plantation crops like cotton and jute as well as coffee, rubber, tea, spices 
and such other crops. These impressive results have been swallowed up by 
the enormous increase in population in this period. It is an undisputable 
fact that the number of people below the poverty line is steadily on the increase. 
The race between growth of population and food and other resources is con¬ 
tinually on, and unless the latter gains over the former, the standard of living 
of our common people is bound to deteriorate day by day. We have come to 
a stage where positive, determined national policies aimed at achieving this 
gain have to be formulated and implemented if we seriously mean to save the 
country from the impending disaster. 

Growth of population: A perusal of the data on the growth of country’s 
population in the last 79 years (Table I) shows that the same has been more 
than doubled between 1901 and 1971. It is seen that it has taken 50 years from 
1901 for the addition of I .3 million people. But in the next 20 years, /.e., 
from 1951 to 1971, the addition is 186 millions. At the present rate of growth 
of population, India’s population would reach the mark of 985 millions by 
1991 (Table II). As stated by Arakeri (1975), there would be a second India 
in another 35 years, /.e.,the present population of 350 millions would be doubled 
by 2010 A.D. 


* University of Agricultural Sciences, Hebbal, Bangalore-24. 
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It is this alarming rate of population growth that calls for serious con¬ 
sideration. Chances of positive checks as pointed out by Prof. Malthus have 
receded very much for various reasons. Wars are minimised as a result of 
better understandingTJamong the various nations of the world. Also as a 
result of great advances in medical science and the dynamic role of the World 
Health Organisation and other agencies the death rate has come down from 
27.4 per thousand in 1949-50 to 15.1 per thousand in 1971. Diseases like 
malaria, smallpox and toberculosis have been virtually controlled today. In 
fact, there were nearly 75 millons of deaths from malaria alone before 1947 as 
against just I .5 lakhs in 1965. Life expectancy has increased from 32 to 50 
years during this period. Child mortality has been reduced considerably due 
to various preventive measures undertaken by the Government with the con¬ 
sequential growth of population and its tremendous pressure on our natural 
resources. 

Regulation of population: Recognising the implications of unchecked 
population growth on the economic and other development programmes, the 
Government adopted a national family planning programme as an integral 
feature of the five year plans. In fact, India is the fist country which moved 
in the matter at government level. The programme was started as early as 
1951 in the first five year plan period. It consisted of opening of some family 
planning centres which extend service and advice to those who sought for it. 
It is true that in the initial stages the programme was modest and very con¬ 
servative. However, there was a great dramatic change in 1968 when the 
ovei nment changed its very approach and gave a new shape to its policy by 
gresse y expanding its resources and converting it into an active outgoing exten¬ 
sion methodology. It is seen (Table III) that the outlay on this in 1971-72 
has gone up to 606.05 million rupees from just 6.5 million rupees in 1951-56. 
It means an increase of 600 million more rupees in twenty years. This speaks 
of the tremendous realisation of the importance of check in the growth of 
population through constructive regulatory methods. 

Efforts at increasing food production: Food is the basic requirement of 
the people. It is the primary responsibility of any government, particularly 
that of a Welfare State to ensure supply of minimum and nutritious food 
requirements of the people. Government has spent several thousands of 
crores of rupees on food production programmes. Larger areas of land have 
been brought under cultivation. A new package of programmes resulting 
in the break-through of traditional agricultural practices has been extended 
to the farmers. Interest of the small farmers has also been protected so that 
they could make a real contribution to agricultural productivity. Outlay on 
agricultural programmes has increased by several fold in the successive five 
year plans (Table IV). 

The food production in the country has gone up from about 50 million 
tonnes in 1950 to about 110 million tonnes in 1975. This has resulted from 
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expansion in area, extension of irrigation and intensification of agriculture 
through inputs like improved seed fertilizers and pesticides. In consequence, 
the average yields have recorded an increase and the same in respect of rice 
and wheat are presented in Table V. 

In spite of this increase in food production, the problem of food insuffi¬ 
ciency remains unsolved and cases of hunger and starvation have been widely 
reported. We suffer from quantity shortage, let alone quality (Table V). 
Controls have been imposed in order to ensure minimum supply of foodgrains 
to the vulnerable sections of the people. Even this has not eased the situation. 

What alternatives ? The discussion so far brings out two main points. 
Despite serious attempts on the part of the Government, the twin and inter¬ 
dependent problems of population and food remain practically unsolved or 
at any rate they still continue to present a picture of a bleak future. The 
situation demands urgent examination and formulation of possible radical 
measures to face these problems. There are two alternatives to face the 
threatening challenges, namely, attempts to increase agricultural production 
to a level adequate to feed the population or to regulate the population in 
relation to practical possibilities. 

Let us first discuss the possibilities of increasing agricultural production. 
The three aspects of this problem are: 

(i) Will we be able to achieve food production adequate to nourish the 
millions of prospective inhabitants of this country numbering another 
325 millions in 15 years ? 

(ii) Will there be an adequate supply of non-renewable and also renewable 
resources to sustain the modern industral society ? 

(iii) Can the increased stress on environment at a result of increased pro¬ 
duction be controlled so as to avoid permanent damage to the country’s 
ecological balance ? 

Food possibilities: As to the first question whether India could produce 
enough to feed 985 million people in 1991, we would be able to do so only if 
we could increase the food production to about 190 million tonnes as against 
the present I 10 million tonnes i.e., an increase of 80 million tonnes in ISyears. 
Considering the fact that the increase in the past 25 years has been only of the 
order of 50 million tonnes in spite of the gigantic efforts putforth, a further 
increase of 80 million tonnes in the next 15 years appears to be little too opti¬ 
mistic. It means a lot more of irrigation, fertilizer, power and other inputs 
which require considerable capital investment. Since we have practically 
used up all land that could be brought under plough, further increase in pro¬ 
duction has recessarily to be through increase in per acre yield which is capital 
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Intensive. The question is, can we raise the enormous resources necessary for 
this in the next 15 years, on a time-bound footing as otherwise stark famine and 
starvation is the inevitable consequence. 

If we look back on our efforts at expansion of irrigation facilities, it becomes 
c ear that they do not offer all time assurance. As we are aware, many of the 
reservoirs are precariously linked to the vagaries of monsoons. In bad seasons, 
they are not filled to capacity so as to assure a normal crop under their 
command. The failure of hydroelectric power from these projects during 
summer months is almost of a chronic nature. Some of them are getting silted 
up so fast that in another 100 years, they may be out of function. 


Our soil and water resources are necessarlty of finite dimensions (Venkata 
l-| a0 .Hi 1976). We have already started over exploiting them. 

a . r ^0-40 per cent of the land under cultivation is first class land according 
o an capability rating, the rest being suited for less intensive use like grass 
'and, orchards, timber and such other purposes. Also, in certain parts of the 
countiy, intensive digging of well without regard to ground water recharge 
has resulted in receeding water table with consequent drying up of wells. 
Heavy fertilizer use specially, nitrogen, causes reduction in soil pH particularly 
in ow buffered sandy soils. Increase in nitrates with its attendant adverse 
e ects on soil, crops, water quality and aquatic life have also been reported, 
n t is context, further large increases in food production on the scale required 

o meet the needs of continuously increasing population is rather difficult, if 
not impossible. 


h Populotion in relation to food possibilities • In the past some years, there 
ave een conflictingopinions onwhether we could go on increasing our food 
production with increasing population (Beekerman, 1973; Clarke, 1970; 

rlich, 1970; Brown, 1972; Snow, 1970). Discussing our agricultural 
future in his Sardar Patel Memorial Lecture of 1973, Dr. M. S. Swaminathan, 

' Vvp^° r "^ enera ^ rightly emphasises the urgent need for population 

sta i isation and points out that all our efforts will have no effect in improving 
e quality of life, if population growth cannot be arrested and established. 

"^"hus, the various points considered on the possibility of raising adequate 
ood to meet the growing population, would lend positive support to the other 
3 ternative namely stabilising the population with all positive vigour. 

It could, perhaps, be argued here that the Government has already taken 
steps, as pointed out earlier, to reduce the growth of population. While 
conceding this point, it may be observed that the steps taken by the Govern¬ 
ment so far have not made any massive impact. This is revealed by the fact 
that only 16 million couples have so far adopted family planning measures 
(India, 1973). Without going into the details, it could perhaps be summed up 
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that the family planning propaganda of the Government has not produced 
significant results commensurate with the colossal effort putforth. 

Revised population policy: The situation warrants a radical rethinking 
and formulation of a more effective population policy. The current extension 
methodology of the Government based on popular appeals through wall- 
posters and the like makes hardly any impact on the couple in the fertile age 
group who, after all, are the persons who should practice it. This, therefore, 
recessitates a dynamic and bold policy in the matter of regulation of our 
numbers. The immediate goal of the Government should be to see that 
theie is no further addition to our population. It means we should achieve a 
static population or what they call as Zero Population Growth (ZPG). We 
may have to go further than this and aim at a Negative Population Growth 
(NPG) till such a time we arrive at an optimum population level in harmony 
with our natural resources. In reality, it means a policy of one child per family 
for another 20 to 30 years and then stabilising at that level by two children per 
family so as to keep the population static. The enforcement of such measures 
should be uniform to all sections of population including ethnical, religious 
or other denominations. 


SUMMARY 

It is evident from the foregoing discussion that population has been 
increasing in alarming numbers. To meet the demands of the increasing 
population, several suggestions to step up agricultural production have been 
advanced. But it has also been established that despite the best efforts of the 
scientists, there is a natural finiteness to the quantum of food that could be 
produced from the land and associated resources. In addition to our all out 
efforts to maximise food production, the imperative need of the hour is the 
development of public opinion and governmental policies to realise a popula¬ 
tion level in relation to food possibilities. What we have to achieve is not 
merely reduction in population growth rate, but a radical action-programme 
calculated to reach a zero-population growth or even a negative population 
growth so that in the next 15 years, we attain a stable population with higher 
standard of living. It is for the demographers and Government policy makers 
to implement programmes to reach this goal. 
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Table i 


Growth of population in India from 1901 to 1971 
(in millions) 


Period 

Population 

Difference in growth 

1901 

238 


191 1 

252 

+ 14 

1921 

251 

— 1 

1931 

279 

+ 28 

1941 

317 

+ 38 

1951 

361 

+ 44 

1961 

439 

+ 78 

1971 

347 

+ 108 


TABLE 2 

Requirements of food grains including 20 per cent allowance seed storage losses 

and animal feed in million tonnes 


1971 

1981 

1991 

Population 

560 

750 

985 

Wheat 

... 23.3 

33.9 ( 43.0) 

44.4 ( 55.4) 

Rice 

... 42.5 

56.9 ( 72.3) 

74.5 ( 94.6) 

Other cereals 

... 30.5 

41.8 ( 52.0) 

53.6 ( 68.1) 

Total cereals ... 

... 96.3 

131.8 (167.3) 

175.5 (218.1) 

Pulses 

... 11.6 

15.5 ( 19.7) 

20.3 ( 25.8) 

Total food grains 

... 110.0 

146.3 (187.0) 

192.8 (243.9) 


NOTE: Figures within the parentheses represent requirements at 1,900 calories while the 
rest of the requirements is based on per capita requirements of 1,500 calories. 

Source: A. B. Joshi and H.K. Jain, 1973, Advances in Plant Sciences, Nat. Symp. 
on Agric. Res. and Devlpt. pp. 14, I.C.A. R. 
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TABLE 3 

Plan outlay and expenditure on family planning in India 


Year 

Outlay 

Expenditure in 
millions of rupees 

1951-56 

6.5 

1 .45 

1956-61 

49.7 

21 .56 

1961-66 

269.67 

248.60 

1966-67 

149.30 

134.26 

1967-68 

310.00 

365.23 

1968-69 

370.00 

305.15 

1969-70 

420.00 

381.81 

1970-71 

520.00 

472.34 

1971-72 

606.00 

Not available 

Source: Asian Population 

Plan outlay 

Study Series, No. 28, p. 300. 

TABLE 4 

on agricultural production 

(in crores ) 

Plan period 

Amount 

Percentage 

First five year 

241 

5.09 

Second five year 

341 

8.62 

Third five year 

1,090 

26.74 

Fourth five year 

2,400 

59.55 

Total 

4,072 

100.00 


Source: Five Year Plans, Government of India. 


TABLE 5 


Average yields of rice and wheat ( quintals per hectare ) 


Year 

Rice 


Wheat 

1949-50 

7.70 


6.54 

1951-52 

7.13 


6.52 

1956-57 

8.99 


6.94 

1961-62 

10.16 


8.90 

1966-67 

8.63 


8.24 

1969-70 

10.73 


12.09 

1971-72 

11.45 


13.82 

1972-73 

10.73 


12.54 

1973-74 

11.51 


1 1.58 
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The Fertiliser Scene in the Eighties * 


A. Sankaram & P. K. Narasimhan ** 

The humid tropical regions of the world, with abundant water and radia¬ 
tion, high temperature and long growth period contributes 69 per cent of the 
annual above-ground vegetable dry matter. Despite this high biological 
productivity in tropics, about 1,000 million people live at barely subsistence 
level. Much of the developing countries that lie in the humid tropics, in the 
last twenty years has increased its population by which 5,500 million reside in 
the developing countries. India which has a population of 560 million by 
1972, with an annual production of NO million tonnes of food can meet its 
food requirements on the basis of approved nutritional standards for only 410 
million.— leaving as many as 150 million Without food. Expansion of cultivable 
land being absent, the alternative left is to enhance per hectare efficiency 
through adoption of new technology involving a synergetic exploitation of 
plant, soil environment interaction. To this end, the fertilizer and Water use 
becomes decisive and in what follows is a critical discussion of the endeavours 
of the past and present with a sharp focus on the areas o f action for further 
progre.*. 

Fertiliser use*—Lessons of the past and present: Fertilisers bear such a 
highly complementary relationship to other yield.—increasing piactices that 
the amounts of fertilisers used per hectare of land have been found to be 
reliable index of progress in the adoption of yield increasing technologies 
in general. Williams and Couston (1962) reported a 0.87 co-efficient of correla¬ 
tion between fertiliser use and grain yields in forty countries. Generally, 
the countries with low levels of fertilisers use and yield value of crop production 
are the relatively undeveloped countries; high levels of fertiliser use and 
yield value of crop production characterise countries With a modern highly 
productive agriculture and an efficient industrial sector. 

For over 50 years, the effect of fertilisers on crop production have been 
under experimentation in India and a careful analysis of the data of wealth 
obtained therefrom all over the country yielded conclusions of inestimable 
value. This may briefly be summarised as follows: 

(i) The deficiency of nitrogen in our soils is most extensive and serious. 

Nearly 50 per cent of the soils may be categorised as poor in 

The views expressed here are the personal views of the authors and do not necessarily 

represent the views of the FAI. 

Fertilizer Association of India, Regional Office, Madras. 
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phosphate and potash deficiency though sporadic some time ago 
has now become as serious as any other nutrient. 

(ii) The effect of increasing doses of any fertiliser increased yields but 
the effect of two consecutive doses particularly at higher levels is 
not additive, as the law of diminishing returns operates. 

(iii) Utilisation of N by the crop varies between 40-50 per cent but this 
can be enhanced in the presence of adequate P and improved 
agronomic practices and fertiliser use. 

(iv) The residual effect of nitrogen is too little to be of significance but 
that for P is sufficient enough to warrant the conclusion that the 
cost of fertiliser phosphorus should be apportioned between main 
dop (70 per cent) and the succeeding crop (30 per cent). The 
residual effect of potash is reported to be about 20 per cent, but 
under varied cropping patterns in India needs a careful study. 

(v) All nitrogenous fertilisers in general act in the same way but the 
superiority of the one over the other largely depends on the associated 
ions and other trace impurities. 

(vi) Improved technology of granulation and coating the granules With 
a view to decrease the solubility and/or reduce nitrification have 
been accepted. 

(vil) The supply of organic manures as basical dressings in the form of 
farm yard manure or green manure is universally acknowledged for 
its benefits and all possible venuesto adopt this deserve encourage¬ 
ment. 

(viii) Emperical addition of fertiliser is unscientific. Qualitative and 
quantitative nutrient needs of every situation have to be assessed. 
Economic doses of fertilisers should be chosen in a mannei to achieve 
compatibility between characters of the fertiliser material and soil 
properties to attain high cost benefit ratio. 

(ix) An analysis of response data of 2,257 simple fertiliser trials on rice 
conducted all over India revealed the fact that fertiliser responses 
are in favour of balanced NPK application. These vary in the 
descending order of N—120 +P—60+ Kt—60<N-—120+ P.60< 
N^—60 + P 60 < Nr—60 + P 30 < N— 120< N—60. The net economic 
returns also vary exactly in the same order. Similar has been the 
trend in wheat. 

(x) Examination of 744 simple fertiliser trials on jowar, 580 on maize 
and 477 on bajra revealed that both under irrigated and rainfed 
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conditions, the use of N + P + K or N -f P has been more profitable 
against use of N alone. Use of hybrids against local varieties is 
preferred. 

(xi) The profitability of balanced fertiliser use for wheat under dry 
farming conditions could be maximised with reference to soil test 
values, available moisture levels and bulk density of the soil. 

(xii) The bulk of evidence, on the question of organic v/s inorganics, 
indicates that under Indian conditions the parctice of using a 
combination of the two would give the optimum results, both in 
short and long term planning for improving soil productivity and 
maintaining soil fertility. 

Domestic production and imports: The availability of fertilisers in the 
country is primarily the result of the capacity utilisation of domestic units 
plus the imports. The overall production and capacity utilisation of nitrogenous 
and phosphatic fertilisers during the last three years (72-75) showed a decline 
from 71 to 52 per cent in respect of nitrogen units and from 66to 61 per cent for 
phosphate units. The reasons identified for this trend are obsolescence, low 
quality and inadequate availability of raw materials, shortage of power, severe 
limitation on procurement of accessories and spares, unforeseen and unexpected 
accidents that paralysed production for varying periods. Taking all these into 
consideration, a possible and reasonable projection of likely production from 
domestic source during the fifth plan period is presented here. (Table I). 


TABLE I 


Likely domestic production (in million tonnes ) 


Year 

N 

P 

1974-75 

1.20 

0.33 

1975-76 

1.95 

0.52 

1976-77 

2.46 

0*66 

1977-78 

2.79 

0.80 

1978-79 

3.67 

0.90 


The projected production may seem conservative but could improve if units 
under construction goon stream according to schedule. To err on the optimistic 
side may be unwise as any reduction of imports on the basis of optimistic 
estimates may ultimately effect availability. 
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The prospects of import are equally complex, with ever changing inter¬ 
national price of feed stocks and freight rates not to speak of the availability 
itself which is fast dwindling due to indents from several other developing and 
under-developed countries. Rising internal demand particularly for N in 
developed countries and the removal of price control on internal sales in USA 
has accentuated the situation. Tight supply situation in the world market has 
resulted in hardening of prices. For exam pie, the price of urea in early 1974 f.o.b. 
Was 250 to 3 10 U. S. dollars as against 60 to 65 in 1972. Prices in world markets 
appear to remain firm ac a level in the neighbourhood of $ 350 per tonne, 
until the situation improves from new units in Canada, USS R and East European 
countries come on stream by 1978-79. 

On all counts We are unlikely to be self-sufficient in fertiliser production 
during the Vth Plan and imports seem inevitable. Some estimates of import 
(Table II) may seem formidable. The need of the hour is to improve indigenous 
production by all possible means at hand and use available materials as 
efficiently as possible. The organic resources could substsntially be improved 
by financial support as a long range programme. 


TABLE II 


Imports «— Estimated project (in million tonnes) 


Year 

N 

P 

K 

Total 

1974-75 

1.41 

0.65 

0.46 

2.56 

1975-76 

1.13 

0.59 

0.54 

2.26 

1976-77 

1.18 

0.72 

0.66 

2.56 

1977-78 

1.52 

0.83 

0.78 

3.13 

1978-79 

1.43 

1.02 

0.92 

3.37 


Even though the inevitable need is to import the nutrients on the scale 
indicated, the decisive factors are availability of foreign exchange, prices at 
the International markets, possible improvement in domestic production and 
the success of the measures adopted for organic recycling of nutrients. 

Fertiliser consumption constraints: The consumption of fertilizers in 
India had been doubling almost every five years up to 1971-72. Then followed 
the era of shortages and the rate of growth declined, sharply during 1972-73 
and 73-74 to 2.6 and 5.2 per cent respectively. The position deteriorated 
further during 1974-75 when consumption was estimated to have dropped 
for the first time after many years by 3.3 per cent over the previous year despite 
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adequate fertilizer availability . A rapid but critical survey of the situation 
by FAI revealed that the man-made factors in the order of intensity of advetse 
impact on all-India basis consists of (i) physical controls (ii) price hike 
(iii) credit squeeze, and (iv) other factors like lack of timely availability, etc. 
It has been possible to give any quantitative weightage to individual factors for 
a variety of complication factors of which the most serious one being lack of 
reliable data on actual consumption. However, it is poss'ble to say that removal 
of physical controls coupled with normal weather would improve offtake 
of fertilizers. This situation can further be catalysed by price reduction of P 
and K fertilizers and provision of adequate credit at the level of both the fat mer 
and the dealer. As the fertilizer offtake slowed down and indigenous production 
improved (ease in power supply and absence of labour unrest) the stock holding 
has fallen on the manufacturers who are themselves the victims of credit 
sq ueeze. 

The question that is debated in recent times is the relative merits of 
intensive versus extensive use of fertilizers. The fertiliser response follows the 
law of diminishing return and in a situation of limited capital availability 
(as for the small farmer) and high price for fertilisers, extensive rather than 
intensive use of the fertiliser is usually adopted. Granted the fertiliser is 
available, as is currently the case, the use is solely influenced by the price, hus 
a steep rise in fertiliser prices seems to have resulted in lowering o fertilizer 
use and lowering of the margin of profits to farmers a situation w en armers 
become indifferent to both intensive and extensive use but so e y gui e to 
use fertilizer on crop that offers largest return:—like cash crops. 

Some attempts at an analysis of fertilizer use in India revealed puzzling 
patterns. In a situation of scarcity fertilisers distributed speci ica y or ood 
crops were diverted to cash and commercial crops, dependi ng on t e pro ita i ity 
of fertilizer use. Further, the dominance of nitrogen over other nutrients P and 
K though diminished to certain degree due to NPK complexes, is so revealing 
that of the total nitrogen consumed in the country 45 districts account or 
per cent of the total nitrogen and the main fertilizer consuming rates are— 
Punjab, Haryana, U. P., Andhra Pradesh and Tamil Nadu. Such a vertical 
use without horizontal spread significantly effects nationa production. e 
ill effects of imbalances of nutrients could be so harmfu t at lt: mi 2 t ta e 
years to correct it. Further, under conditions of free availabi ity, erti izer use 
could only be at optimum levels rather than yield maximising eve s w ere- 
by fertiliser saved may be extended to other crops. 

Fertiliser use—Cost benefit ratio: A major part of the agricultural 

production in India depends on the decisions of the small and margina armers, 

a decision to continue the use of fertilizers by them depend on cost benefit 
ratio. Available experimental evidence indicates that With HYV crops, the 
response to fertiliser use is in the proportion of 1: 10 or even higher. The 
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return for a rupee investment in fertilizer could be more than three rupees With 
HYV cereals under balanced fertilisation and efficient management practices. 
The FAO has based a standard cost benefit ratio at 1:2.5. The ratio depends 
on a variety of factors, the crop variety, the season, weather conditions, manage¬ 
ment practices on a variety of factors, the crop variety, the season, Weather 
conditions, management practices including water use and crop protection 
measures adopted. For instance, fertilizer use efficiency amongst cereals for 
similar inputs comes to rabi rice>kharif rice>wheat> maize> bajra> jowar. 

The price of fertilizer and the support price for the produce necessarily 
deserve a detailed consideration here. 


The price of the fertilizer consists of manufacturing costs, government 
levies plus distribution costs consisting of transportation and margins to the 
dealer. The manufacturing costs consist of import of plant and equipment 
process technology, costs of raw materials, cost of utilities, capacity utilisa¬ 
tion, distribution costs and government levies. A critical analysis of all 
these factors leads one to the conclusion that the costs of all major components 
in manufacturing and distribution are determined by government policies 
and the manufacturer has only a marginal control perhaps only on capacity 
utilisation on the ultimate price. Prices could only be reduced by conscious 
governmental action on abolition of duties on import of plant equipment, 
removal of excise duties and sales tax and lower rates for utilities and railway 
► eights, etc. All these viewed in the national interest could ultimately be 
prudent if W e examine the foreign exchange drain in import of fertilizer and 
even the food itself over years. 


The price of the produce is in the interest of the consumer, and the price 
of the fertilizer is in the interest of the producer and linking of these becomes 
inevitable in any policy decision. Primarily as an inducement for the farmer 
to use at least the optimum doses of fertilizer if not yield maximisation doses, 
a subsidy on sale of fertiliser becomes necessary. 

A comparison of this aspect with other countries of the world in respect 
of rice is interesting. In terms of quantity of rice required to purchase one kg 
of nutrient, India is in a more favourable position than Taiwan, Egypt and 
USA—the only exception being Japan. The conclusion is that fertilizer 
application in India is highly productive and the cost benefit ratio is favourable. 
Since HYV programme and fertilizer use are inseparable, ultimate national 
production could only come through coverage of HYV extension of irrigation 
facilites and provision of credit to small and marginal farmers. In southern 
States, the progress of HYV programme (Table III) brings into sharp focus 
that there is considerable ground to cover with HYV which brings 
With it higher fertilizer use to increase levels of production—the need of 
the hour. 
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TABLE III 


Area, concentration and adoption rates of HYV in the States of the 
southern region 1971-72 




PADDY 



WHEAT 


SI. STATE 

No. 

Area in Concen- 
Mill.ha tration 

% 

Adop¬ 

tion 

rate 

Area in 
Mill.ha 

Concen¬ 

tration 

% 

Adop¬ 

tion 

rate 

1 

2 

3 4 

5 

6 

7 

8 

i. 

Andhra Pradesh 0.72 9.7 

26.5 

0.03 

0.4 

100.0 

2. 

Kerala 

0.37 5.0 

42.5 

— 

, — 

1 — 

3. 

Karnataka 

0.16 2.2 

14.3 

0.06 

0.06 

14.3 

4. 

Tamil Nadu 

2.25 30.4 

84.3 

— 

— 

— 


All India 

All India 

7.41 100.0 

19.5 

7.82 

100.0 

42.0 


estimated 

1972-73 8.64 — 

24.0 

10.24 

— 

52.0 



JOWAR 



MAIZE 



BAJ RA 

Adop¬ 

tion 

rate 

Area in 
Mill.ha 

Concen¬ 

tration 

% 

Adop¬ 

tion 

rate 

Area in 
Mill.ha 

Concen¬ 

tration 

% 

Adop¬ 

tion 

rate 

Area in 
Mill.ha 

Concen¬ 

tration 

% 

9 

10 

II 

12 

13 

14 

15 

16 

17 

0.04 

5.8 

1.6 

0.03 

6.8 

100.0 

0.04 

2.3 

8.2 

0.21 

30.4 

8.7 

0.01 

22.7 

12.5 

0.04 

2.3 

7.7 

0.02 

3.0 

2.9 

0.02 

4.5 

100.0 

0.32 

18.2 

66.6 

0.69 

100.0 

4.6 

0.44 

100.0 

7.8 

1.76 

100.0 

15.0 

0.90 

— 

6.0 

0.50 

— 

9.0 

2.25 

— 

19.0 


1. Concentration = Area under HYV in the State to total area under HYV in the 
country. 

2. Adoption rate of HYV = Area under HYV to the total area under this crop 
within the State. 

Source: USD A Foreign Agricultural Service, area under HYV of cereal grains, 
Jan. 4, 1974. 
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Livestock Agriculture including Dairying in 1980s 

S. R. Sampath & C. P. Anantakrishnan * 

Agriculture is a comprehensive term to indicate the production and 
processing of plants and animals for man’s use and welfare. In this context, 
the livestock agriculture including ‘ dairying’ has played a significant role in 
the social and economic life of the people of the country. 

The country has 344 million cattle, 48 million goats, 40 million sheep, 
64 lakh pigs and 23 crores of poultry birds. Yet, the production of milk, 
meat and egg is very meagre compared to the requirement of these for the 
population of the country. 


The trend in population increase from 1941 to 1971 and the per capita 
consumption of milk aie indicated in the Table I. 


TABLE I 


Trend in 
population (a) 

Trend in 

milk production (b) 

Per capita 
consumption (c) 

Year 

Millions 

Year 

Millions tons 

Year 

Milk (g) 

1941 

319 

1951-52 

17.406 

1951 

132 

1951 

360 

1955-66 

19.717 

1956 

125 

1961 

439 

1966-67 

21.103 

1961 

123 

1971 

550 

1971 

22.250 

1971* 

108 

1977 

562 

1972 

23.200 

1972* 

107 

1973 

575 

1973 

24.00 

1973* 

112 

1981 

660 

1980 


1975 

98 


a India 1975, p.6-7; FAO Prod. Yr. Bk., 1965. 

b Agricultural Situation in India 1974, p. 589, FAO Prod. Yr. Bk., 1975. 
c Agricultural Situation in India 1966-68, Vol. 22, p. 674. 

* Estimates, 

Though there has been an increase in the milk production from 17 million 
tons in 1950-51 to 23 million tons in 1972, the increase in population has 


* Southern Regional Station, National Dairy Research Institute, Bangalore, 
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brought down the per capita consumption to 98 g in 1975. On the basis of 
the projected population growth rate of 2 per cent during 1969-79, population 
by 1981 is expected to reach 660 millions. 

Protein-caloric malnutrition is universally recognised as an important 
cause of infant and child mortality, stunted physical growth, low Work 
output, premature ageing and reduced span of life. The protein intake in 
India is shown at 51 g as against the intake of 73 g and above in Japan, 
Australia, U.S.A., New Zealand and France. Similarly, the proportion of 
animal protein is less in the country by 3 to 9 times compared with intakes 
elsewhere (Anon, 1965). By 1981, the requirement of milk, meat and egg 
will be 51.26 million tons of milk, 646 million kg of meat and 12,500 million 
eggs based on the recommendation of the NCA 2 . However, at the rate of 
half an egg per person per day (urban and rural), the requirement would 
work outto 1,20,450 millions. To achieve this, the plan of action should be 
clear, dynamic and time-targetted. 

Dairy development programme 

One of the problems of the tropical countries is to evolve breeds of cattle 
suitable for high production efficiency. Efforts are being made in this 
direction in India by the use of dairy breeds of temperate countries ( Bos 
taurus) to upgrade the Zebu (Bos indicas ) breeds of cattle. 

The Imperial Institute of Animal Husbandry and Dairying, Bangalore, 
now know as the Southern Regional Station of National Dairy Research 
Institute and the Palace Dairy Farm at Mysore, played a significant role 
in popularising cross breeding with exotic breeds such as, Ayrshire, Holstein* 
Friesian and Jersey. The location of this Central Institute helped in general 
the promotion of cross breeds in the country and in particular, in Karnataka. 
This progress has brought to the State of Karnataka a massive dairy 
development programme With the assistance of the World Bank (Table II). 

TABLE II 

Programmes initiated in the dairy development with foreign collaboration 


Particulars 

Place 

Purpose 

Outlay 

1. Indo-New 
Zealand 

(1) Palampur Campus 

(H.P. Unit) 

(2) Himachal Pradesh 

Cattle development 
using Jersey 

Rs. 70 lakhs 

-do- 

Himachal Pradesh 

(1) Cattle 
development 

(2) Fodder develop¬ 
ment over 1,000 

Rs. 1 . 1 crore 



acres 






Particulars 

Place 

Purpose 

Outlay 

2. 

Indo-Swiss 

Vizag and 

(1) Cattle develop- Rs. 77 lakhs 



Srikakulam (A.P.) 

ment using B. S. 

(2) Insemination Unit 

(3) Extension Units 



-do- 

(1) Mattupatty 

(1) Cattle develop¬ 

N.A. 



(Kerala) 

ment using B. S. 




(2) Patiala (Punjab) 

and Jersey 

(2) Fodder development 


3. 

Indo-Danish 

(1) Bangalore 

(1) Cattle develop¬ 

N.A. 



(Karnataka) 

ment using Red 

Dane & Jersey 




(2) Vizag & Banavasi 

(2) Frozen Semen Bank 




(A.P.) 



4. 

Indo- 

(1) Hissar (Haryana) 

(1) Cattle development 

N.A. 


Australian 

(2) Assam 

(2) Sheep breeding 





Cattle development 


5. 

Canada Aided 

Kerala 

(1) Dairy develop¬ 

$ 25,000 


Rural Project 


ment programme 





(2) Poultry 

(3) Fodder development 


6. 

Indo-Soviet 

Rajasthan 

Sheep development 
using Karakul & 
Marino breed 

N.A. 

7. 

WHO 

Jalgaon (Punjab) 

Dairying in the 

Rs. 2.65 




Co-op. sector 

crores 

8. 

FAO 

WHO 

UNICEF 

All-India level 

Poultry 

N.A. 

9. 

World Bank 

Karnataka 

(1) Cattle development 

Rs. 51 




(2) Dairy development 

(3) Fodder development 

crores 




& supporting activities 


10. 

Indo-German 

Almora (U.P.) 

Sheep development Rs. 11 lakhs 


NfA, — Not Available. 
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Performance of cross-bred cows 

Data on 282 pare bred exotic cows and 1,749 cross bred cows with 
various levels of exotic inheritance from Friesian, Red Danish and Jersey 
breeds and Sahiwal, Sindhi, Gir, Tharparkar and Hallikar as Zebu breeds 
from 11 farms on the Deccan plateau have been studied for their overall 
efficiency of the various exotic crosses for milk production in relation to 
body size, as a measure for estimating the production efficiency of the 
animal which indicated that the age at first calving was earliest for i bred 
Friesiane among the different Friesian groups. The 5/8 Friesians were best 
milk producers in the first lactation (2,757±39.8 kg) followed by \ Friesian 
and i Friesians. Life time production (first 5 lactations), however was 
highest for the i bred on the basis of overall performance and especially in 
relation to the mature body size (surface area and body weight at 6 years 
of age) the i bred Friesian groups appeared to be the most efficient. Similarly, 
the 2 bred Jersey were superior to the pure bred Jersey coWs. 

The results revealed that the bred Jersey groups were superior to all 
the other groups of exotic crosses when compared on the basis of fat corrected 
milk (4.00 percent) production as a ratio of mature body size of the cows. 
In a developing country, such as India where the land holding per farmer is 
quite small, all the impetus should be for having highly productive animals 
in relation to their size. The nutritive requirements of the cow depend in 
turn, on the body size of the animals and its milk production. From the data 
above, it may be concluded that for agro-climatic region covering the Deccan 
plateau of India, the best breeding policy should be to develop cross-bred 
cattle with a 50 percent inheritance from Jersey breed 3 . For other areas, 
the other exotic breeds may be used for cross-breeding purposes. 

Other categories of livestock 

Livestock rearing was practised as a mixed farming which is comple¬ 
mentary to agricultural crop production. But milk production which 
was confined to this category has now become a main occupation by the 
owning of dairy cattle in large numbers. So also poultry keeping has been 
gaining momentum and is now considered an industry by itself. However, 
sheep and goat rearing besides piggery has continued to play an important 
ro'e in the rural economy of the country. 

Sheep 

As per livestock census 1972 (Table III), there are about 40 million 
sheep in the country. But, yet an acute shortage of mutton exists which 
gives an average intake of I kg meat per person per year. It is estimated 
that 352. I thousand tons of sheep and goat mutton would be required if the 
quantum of meat of 30 g per person per day is envisaged in 1980. Its milk is 
not popular and is not consumed due to unpleasant odour and taste. How¬ 
ever, sheep milk is used in the manufacturing of cheese in other countries. 


46 



The rams of Indian breed weighs between 27 to 36 kg and ewes between 18 
to 27 kg whereas pure breed rams of exotic breeds weigh between 60 to 
I 10 kg and ewes 54 to 70 kg. Hence, cross breeding is the main tool 
advocated in the country for rapid improvement both for mutton and 
wool production. 

West Germany has gifted 160 high wool yielding Ram Bouillet Sheep 
worth nearly Rs. 11 lakhs to the Indo-German Agricultural Development 
Project at Almora (U.P.) India with Australian collaboration has achieved 
a dramatic and spectacular break-through in sheep breeding at Hissar. 
Over Rs. 3.5 crores have been spent for developing 2,800 hectares at Hissar. 
When fully developed, this farm will have a flock of 10,000 pure bred sheep. 
By the end of fifth plan, 19 large Sheep Breeding Farms with a capacity 
of 5000 sheep are expected to be developed in various States (Anon, 1975). 

The 'Soviet Union is sending 250 Karakal sheep to the country as a 
first step for upgrading the sheep of Rajasthan. This breed is both a milch 
and a meet animal, can withstand extremes of climate and can graze on 
any desert vegetation. Besides, the Soviet Union has already supplied 
8,000 Marino sheep for the purpose of upgrading the desi sheep. 

In Andhra Pradesh 20 sheep units, each with 30 ewes and one ram 
costing 44,000 have been given to the villagers of Nemmikal and Nalagonda 
under S. F.D.A. The State Bank of Hyderabad at Suryapet has taken 
initiation in this venture. Similarly, the Warangal branch (A.P.) of Punjab 
National Bank has sponsored a programme to help shepherds of that area 
and has advanced Rs. 60,000 for the development of sheep. 

The Punjab Government has selected one village in each district for 
integrated development, a scheme which includes the e:tablishment of sheep 
and cattle farms besides fodder development programmes. 

The Indo-Australian Sheep Breeding Project at Hissar, the largest in 
South East Asia has supplied sheep to U.P., Bihar, Karnataka, Rajasthan, 
A.P., Haryana and Punjab. In 1975 alone, 400 rams were distributed to 
these States (Anon, 1975 6). 

Goot 

Goat is lesr susceptible to diseases than other animals. They are easy 
to maintain. The average milk production per lactation of a desi goat is 
about 58 kg. The overall productivity can be increased by seleciive breeding, 
feeding and good management. 

According to livestock census of 1972, goat population in the country 
js estimated to be of the order of about 68 millions yielding about 256 
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million kg of meat. In the fifth plan, it is expected to go up to about 
261 million kg and by 1980 would reach 277 million kg. Selective breeding 
in the milch breed and cross-breeding side by side with the non-descript 
type would certainly yield the desired results. As it is, the cross-breeding 
programme initiated in India has recorded 250 to 532 kg of milk yield in the 
cross-breds. Barbairi Beetal and Jamnapari goats yield from 157 to 250 kg 
of milk in a lactation. 


TABLE III 

Trends in other livestock population ( thousands) 


Year 

Sheep 

Goat 

Pigs 

Poultry 

1956 

36,246 

55,405 

4,980 

94,683 

1961 

40,263 

60,813 

,— 

1,16,914 

1966 

42,015 

64,587 

5,035 

1,15,445 

1972* 

40,395 

68,024 

6,456 

1,36,768 

Source 

: Agricultural 

Situation in India, 

1962, 17: 122. 



* Agricultural 

Situation in India, 

1974, 29: 589. 



Piggery 

There Were 4.98 million pigs in the country in 1956 and 5.035 million 
in 1966. Thus the population of pigs in the country has remained more or 
less static, say at 5 million which is about one per cent of the World’s 
population. In India the pork production is around 50 thousand tons 
while the corresponding figure for production in Denmark, U. K. and U.S.A. 
are 760 thousand, 1,018 thousand and 6,700 thousand tons, respectively. 
Pork has not become popular item of food and its products constitute less 
than 5 per cent of the total meat consumed in India. Pigs are good 
converters of farm by-products and kitchen-waste and with supplemental 
feeding, with coarse grains, they are capable of producing quality pork. 
In view of the comparatively shorter generation interval in this species, 
genetic improvement in productive characters can also be effected quickly. 

Many of the bacon factories are running short of requirement. The 
existing factories at Gannavaram, Kuthattukulam, Borivili, Aligarh, 
Chandigarh and Haringhatta need to be worked efficiently. Unless 
production of breeding stock is taken up at the State level farms, it will be 
difficult to keep additional 8 becon factories proposed under the fifth plan. 
A consistent programme for supply of feed should go hand in hand for the 
establishment of piggery on sound footing in the country. 
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Poultry 

Poultry raising has potentialities as a subsidiary occupation to improve 
the economic lot of a large number of small and marginal farmers and 
agricultural labourers. 

The cross-bred poultry recommended for rearing by small farmers and 
agricultural labourers should be obtained by crossing White Leghorn 
males and Australorpa or Rhode Island red females drawn from high 
laying strains. Such cross-bred birds have reportedly shown greater 
adaptability to climatic variations and higher survival rate than the pure-bred 
birds and hence do Well in most of the areas. 

The five year plan outlays on poultry portrays the growing boom in the 
industry. In second plan (1956-61) the investment in poultry by Government 
was Rs. 28 million. In the third plan about 80 poultry feed manufacturing 
units were started in the public and private sectors and about 20,000 farmers 
Were trained in modern poultry management and the investment for the plan 
period was Rs. 45.8 million. In the fourth plan Rs. 120 million was allotted. 

The U.N. Agencies, notably F.A.O., UNICEF and W.F.P. have been 
cooperating with the Centre since I960 in a wide range of poultry projects 
such as breeding, chick rearing, broiler production, feed manufacture, egg 
marketing and training. 

The fifch plan has an ambitious programme to bring 600,000 farmers in 
t e country within the ambit of poultry farming for Which an allocation of 
s. 900 million has been provided. Ten major projects in the fifth plan 
are initiated for the poultry development in the Central and State sectors, 
t is anticipated that an additional 6,000 million eggs a year by the end of 
!fth plan would be produced in the country (Anon, 1974). 

Ducks and geese 

India produces 401.4 million duck eggs every year. This is nearly 

percent of the total egg production in the world. Ducks are more 
ardy than fowl and are practically free from diseases. 

Geese are raised mainly for meat production. Geese are also very good 
Watch birds. On free range with plenty of grass, geese Will devour huge 
quantities and require no other type of food. The common Indian goose 
c an be improved by crossing with pure-bred Emden or Toulouse ganders 
and then mating the geese of this cross with pure-bred ganders of these 
breeds for three or four generations. 

Turkeys are not popular as yet in India and the birds consume quite 
an amount of grain. However, there is great scope for the improvement of 
duck and geese rearing in the country. 
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Suggestions 

1 Scientific breeding, feeding and managerial aspects and increasing 
the number of milch cattle with higher yield by intensifying the cross 
breeding programme must be taken up. The A.I. service is to be made 
available all the 24 hours of the day. 

Make available quality feed including production of nutrient rich 
fodder and improving the payability and nutritive value of poor quality 
material of agro-based industries by processing them suitably. 

Provide cent per cent timely prophylactic measures to all classes of 
livestock. 

2 Introduction of exotic cattle to be restricted to certain pockets in 
the country to avoid the hazards of their poor performance. However, a 
note of caution would be necessary. The indiscriminate introduction of 
imported cattle into every part of the country may result in eruption of 
new animal diseases and ultimately end as an uneconomical venture. This 

should be taken note of. 

3 Establishment of farms for providing the indigenous breeds of cattle 
for carrying out selective breeding should not be lost sight of. Formulation 
of pedigree herds of cattle to be tried for increased-milk production. 

Intensification of breeding buffaloes in the heavy and medium rainfall 
areas is to be undertaken. 

4. Phased but intensive programme for developing the livestock 
with timely inputs must be undertaken. 

5. It has been said that the price of almost everything we bury is 
equivalent to the cost of somebody’s work some where some time. In view 
of this, persons involved in these programmes have to be industrious in 
this task of development of livestock which is linked with the welfare and 
prosperity of the people. 

In view of the above a coordinated, intensified and an integrated policy 
and programme has to be evolved for the successful implementation of 
cattle development and at all stages the people’s participation in it is 
Warranted. The All India Conference of Animal Scientists and Livestock 
Breeders held in Ludhiana recently have rightly recognised and recommended 
that Agricultural Universities, Research Institutes, Dairy Corporations, 
Banks and other agencies should adopt villages for intensified cattle and other 

livestock development and provide “packages of practices” and other inputs 

for increased production. Such a package programme should aim at 
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providing motivation, consultancy service, technical assistance, technological 
guidance, financial help and other promotional aids, besides marketing 
assistance. 
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